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PREFACE 


1?NDER the general direction of Dr. C. S. Myers, F.R.S., 
Director, of the Cambridge Psychological Laboratory, 
there was held at Cambridge, in July, 1919, a school 
for the study of certain industrial management prob¬ 
lems, chiefly from the psychological point of view. 
Th% school was largely attended. %ny members 
•ame direct from responsible positions in industry, 
and much interest was shown in the problems 
discussed. The present volume consists of a selectiorf 
of the lectures delivered at the school. 

B. .MUSCIO 

(WoM Organizing Secretary , 
1920 - the^choe ';. 




ORGANISATION and 

r . - . .—--- 

MANAGEMENT:: 


The Psychology of Management 

By L. M. Gilbreth. The reader is shown the relationship of Scientific 
Management to the other types of management; the structure of Scientific 
Management, and the relation between it and the psychology of management. 
These underlying facts are grouped into nine divisions: Individuality, 
Functionalisation, Measurement, Analysis and Synthesis, Standardisation, 
Records and Programmes, Teaching, Incentives and Welfare. In demv 8vo, 
cloth gilt, 354 pp. 7*. 84. net. 

Employment Management 

Compiled and edited by Daniel Bloomfield, Consultant in Employment 
Management and Industrial Relations. Presents the best material available 
on the new subject of employment management in the form of a handbook 
for ready reference. The information given is practical and the general 
outlook sound. It will be of particular value to industrial executives who 
are interested in the human problems of management. In demy 8vo, cloth, 
507 pp. 8l. fld. net. 

Industrial Traffic Management 

By Geo. B. Lissenden, formerly Traffic Manager of Messrs. Christr. 
Thomas & Bros., Ltd., Broad Plain Soap Works, Bristol. With a Fore¬ 
word by Charles E. Musgrave, Secretary , London Chamber of Commerce. 
rhis is a thoroughly practical guide, and deals fully and comprehensively 
with the subject in all its branches. The reader cannot fail to obtain a 
thorough working knowledge of industrial traffic management, whether the 
xmveyance of the goods be by rail, canal, road, or coastwise. In demy 8vo. 
doth gilt, 260 pp. 7*. 6d. net. 

Counting House and Factory Organisation 

By I. Gilmour Williamson, Holder of Business Diplotna of the Heriot-Watt 
College, Edinburgh. The object of this book is primarily to show how to 
apply the first principles of organisation to the Counting-house and Factory. 
In demy 8vo., c,lq£h gilt, 182 pp. 6*. net. 

Office Organisation and Management 

Fourth Edition. Revised. By Lawrence R. Dicksee, M.Com., F.C.A., 
md H. E. Blain. Has been specially written so as to be of service either to 
thoae who are about io organise tht?office work of a new undertaking, dr to 
those who are desirdb^ of modernising their office arrangements. In demy 
•wytoth gilt, 314 pp. UTk. tut. ^ 

Write for complete list of Pitman'Organisation and Management" Series. 
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Personal Efficiency in "Business 

By E. Earle Purington. It is not so much what you do as how you do it 
—not so much the time spent, but how that time is used—not how thoroughly 
you perform your duties, but how efficiently. This work will form a very 
interesting addition to the library of the man of business. In demy 8vo, 
cloth gilt, 340 pp. 7«. 8<L net. 

Commercial Arbitrations 

By E. J. Parry, B.Sc., F.I.C., F.C.S. A guide to business men who are 
called upon to conduct arbitrations, and especially for those who do not quite 
realise what the duties of an arbitrator are. The Author here negatives the 
belief that an arbitration dispenses with the Law. It is merely a quick, 
convenient and inexpensive method of administrating the Law. In crown 
8vo, cloth gilt, 104 pp. 3s. 6d. net. 

Industry and Finance 

Supplementary Volume, Edited by Adam W. Kirkaldy, M.A., B.Litt., 
M.Com. Dealing with the results of inquiries arranged by the Section of 
Economic Science and Statistics of the British Association during the years 
1018 and 1919, and bringing the information as to the replacement of men by 
women in industry, and that regarding currency, finance, banking, etc., up- 
to-date. In deray 8vo, cloth, 180 pp. 5s. net. 

Talks with Workers on Wealth; Wages 
and Production 

This volume consists of a series of “ Talks ” which appeared in The Times 
Trade Supplement and aroused so much interest. Some of till* earlier chap¬ 
ters were written by the Editor, and the remainder by Mr. G. W. Gough. 
The “ Talks ” were written in order to develop interest in “ the essential 
economic principles on which our constitution is based,” and will help to 
influence the worker to a logical and wholesome view oLjhe present-day 
difficulties. In crown 8vo, limp cloth. Si. net. r - 

Business Man's Guide # 

. Edited by J. A. Slater, B.A., J.L.B. Will assist a business man m an 
emergency, and clegr up doubts and difficulties of every-day occurrence. 
With French, German, Spanish, and Italian Muivak&ft for the commercial 
words and terms. Seventh Edition, «evi|gd. Over 2,000 articles. In 
crown 8vo, cloth, 520 p^>. 5*. net. * ^ 

—..,»,-.■■■__J.- 
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The Psychology df Advertising 

By WALTER BILL SCOTT, Ph.D., 

Director of the Psychological Laboratory of the North-Western University, U.S.A. 
A Simple Exposition of the Principles of Psychology in their relation to 
successful Advertising. In view of the publication oi the present work the 
Author prosecuted extensive inquiries as to the effect of various styles of 
advertising, etc., receiving replies from about 2,300 business and professional 
men. He gives the result of his researches in this book. 

In large crown 8vo, cloth, with 67 illustrations, 282 pp. 7s. M- net. 


The New "Business 

By HARRY UPPER. 

President, Advertising Men's League, New York. 

Presents with singular clearness the commercial background from which 
modern advertising has sprung. The fundamentals of advertising, selling, 
and marketing are stated and illustrated with concrete cases. 

In demy 8vo, cloth gilt, 406 pp. 8s. 8d. net. 


'Theory and Practice of Advertising 

By WALTER DILL SCOTT, Ph.D., 

Director of the Psychological Laboratory of North-Western University, U.S.A . 
The Author of this work has made advertising the study of his life, and is 
acknowledged as one of the greatest authorities on the subject in the Unitea 
States. The book is so fascinatingly written that it will appeal to many 
classes of readers. 

In large crown 8vo, cloth, with 61 illustrations, 240 pp. 7s. 0d» net. 

Advertising as a Business Force 

By P. T. OHERRIHOTOB 

The book is divided kito two parts—Part I being concerned with advertising 
an! distribution, Part II with advertising problems and methods. 

In demy 8vo, cloth, 586 pp. 7fc M. net. 


How to ^Advertise 

By mo. pfnCH. 

Editor of “ The Advertising News.'' 

The opinions of a r&ognised expert on eliminating the waste in advertising 
and how to build advertisements t^at ga* results. 

In crown 8vo, c**h, 280 pp., with many^Ulustra'ions. 8s. 8d. net. 
WfjU for compute list of pSmtaX Book! on Advertising and Salesmanship. 

Sir Isqflc Pitman & Sons , Ltd. 






[LONDON : 1 AMEN CORNER, E.C .4 
BATH : Phonetic Institute. MELBOURNE : The Riilto, Collin* SL 
NEW YORK: 2 Wert 45 th SL 


The Prices contained in this Catalogue 
" apply only to the British isles 
TERMS- 

k most be sent with the order, and most include aw approximate amoont for the 
jstage. When a remittance is in excess of the sum required, the surplus will be returned. 
is under 6d. can be sent in stamps. For sums of 6d. and upwards Postal Orders or Monev 
Orders are preferred to stamps, and should be crossed and made payable to 
Sir Isaac Pitman & Sons, Ltd. 

nittances from abroad should be by means of International Money Orders m Foreign 
mines, and by British Postal Orders within the British Overseas Dominions. Colonial 
Postal Orders are not negotiable in England. Foreign stamps cannot be accepted. 


ARITHMETIC 

iST STEPS IN COMMERCIAL ARITHMETIC. By Arthur E. Williams, M.A., 

B.Sc. In cro wn 8vo, li mp clo th, 80 pp. . .Net 1/8 

S ELEMENTS OP COMMERCIAL ARITHMETIC. By Thomas Brown. In 

crow n 8vo , cloth, 1 40 pp.Net 21- 

BINESS A RITHMETI C. Put L In crown 8vo, cloth, 120 pp. 1 / 3 . Answer* U- 

J 81 R E 8 S ARITHMETIC. P ut H. In crown 8vo, cloth, 141 pp. 1 / 0 . Amwers 1 /- 

MPLETE COMMERCIAL ARITHMETIC. Contains Parts I ana II above mentioned. 

In crow 8vo, doth, 364 pp.. 3 /-. Anawen 1/0 

IALLER COMMERCIAL ARITHMETIC. By C. W. Crook, B.A., B.Sc. In 

cro wn 8v o, doth . . 1/6 net. Answer* Net 1/0 

38 T STEPS IN WORKSHOP ARITHMETIC. By H. P. Gkekn. In crown 8vo, 

v limp dotlfr ab o ut 8e pp. . ..Net 1/8 

MPLlfTE MERCANTILE ARITHMETIC. With Elementary Mensuration. By 
H. P. Green, F.C.Sp.T. In crown 8vo, clotn gilt, with Key, 646 pp. . Net In¬ 
complete book without Key, 600 pp., 4/0 net. Key separately, 1/8 net. Also in 

threeparts. Part 1 ,300pp., 2 / 6 net. Part II,208 pp., 1 / 8 net. Part III, 100pp. 

1/- net. 

5 UNTIHQ HOlJlE MATHEMATICS. By H. W. Porritt and W. Nicklin, A.S.A.A. 

In crowi# 8vo, cloth, 12 0 pp. . •.Net 1/6 

UTHMETIC AND BOOK-ttEEPINO. By Thos. Brown, F.S.S., and Vincent E. 
Colunge, A.C.I.S. In two parts. Part 1, 124 pp. Part 2, 115 pp. Each in 

crown 8vo, cloth % . P .Net 1/8 

»ARTTHMS FOR BUSINESS PURPOSES. By H. W. Porritt and W. Nickun, 

A. S.A.A. In crown 8vo, limp c loth0 . •.Net |i 

APID METHODS IN ^RITHMETIO. By John Johnston. Raised and Edited by 
G. K. Bucicvall, A.C.I.S. flrlons#. New.and fclarged Edition. In fodecap 

8vo, doth, q6 pp. ._ .9 P .Net !/■ 

S4SCI8S8 OK RAPID METHODS Df ARITHMETIC. By j ohn Johnston. In 
crown 8vo, cl oth 7 . . t . Net 1 J- 

dUUU IN ARITHMETIC, /i guide temhe teaching of Arithmetic. By G. R. 

Purdii, B.A. In crown 8vo, doth, 87 pp.Net 1/8 

it METRIC lip BBITI8H SYSTEM QV WEBHTfc-Va vtiEg. AID OOHA8E 
^ By Dr. F. Jwllwo Perkin. In 8vo, with numerou^llustration*. . Net 8/0 










ARITHMETIC OF UlBRUmd OC RR E TO . By E. H. Craws*, M.IJL*. « 

In crown 8vo. illustrated . . < ' • . *•» V- 

ARITHMETIC OF BZJBUIRXCAL EHGDfEKRIBG. For Technical Students. I if 

crown 8vo, illustrated ..Bet 8/1 

THE HJDE RULE: ITS OPERATIONS; AND DIGIT RULES, locket size . Note M. 
THE SLIDE RULE. A Practical Manual Illustrated .... Nit • S/0 

BOOK-KEEPING AND ACCOUNTANCY 

FIRST STEPS IN BOOK-KEEPING. By W. A. Hatchard, A.C.P., F.B.T. In 

crown 8vo, limp doth, bo pp.Hot 1/S 

PRIMER OF BOOK-KEEPING. Thoroughly prepares the student for the study of 

mo re ela borate treatises. In crown &vo, cloth, 144 pp. . 1/6. Answers, Net 1/8 

EASY EXERCISES FOR PR IMER O F BOOK-KEEPING. In crown 8vo, 48 pp. 84. 

BOOK-KEEPING FOR BEGINNERS. A first course in the art of up-to-date Book¬ 
keeping. With Answers to the Exercises. By W. E. Hooper, A.C.I.S. In 

c rown 8vo, c loth, 148 pp. ..1/8 

THE ELEMENTS OF BOOK-KEEPING. By W. O. Buxton, A.C.A. (Hons.). In 

crown 8vo, cloth,157 PP.Rat £/- 

BOOK-KEEPING AND COMMERCIAL PRACTICE. By H. H. Smith, F.C.T., 

F. Inc.S.T. I n crow n 8vo, doth, 15a pp.1/9 

BOOK-KEEPING SIMPLIFIED. Thoroughly revised edition. By W. 0 . Buxton, 

A.C.A. (Hons.). In crow n 8vo, cloth, 304 pp. 8/8. Answers, Net 8/- 

ADVANOED BOOK-KEEPING. In crown 8vo, cloth, 187 pp. ... Net 8/6 

HIGHER BOOK-KEEPING AND ACCOUNTS. By H. W. Porritt and W. Nickun, 

A.S.A.A. In crown 8vo, cloth, 304 pp., with many up-to-date forms and 

facsimile documents.Net 8/8 

FULL OOUR8E W BOOK-KEEPING. By H. W. Porritt and W. Nickun, A.S.A.A. 

This volume consists of the popular text-book Higher Book-keeping and Accounts, 
to which has been prefixed a section on elementary Book-keeping. In crown 8vo. 

doth gilt, 540 PP- Net %!- 

COMPLETE BOOK-KEEPING. A thoroughly comprehensive text-book, dealing with 

all depar tment s of t he subject. In crown 8vo, cloth. 424 pp. 5/-net Answers, Net S/8 
ADVANCED ACCOUNTS. A Practical Manual for the Advanced Student and Teacher. 

Edited by Roger N. Carter, M.Corn., F.C.A, In demy 8vo, cloth gilt, 988 pp.. 

wit h many forms an d facsimil e documents.Net 7/8 

DICTIONARY OF BOOK-KEEPING. A Practical Guide and Book of Reference for 
Teachers, Students and Practitioners. By R. J. Porters. In demy 8vo, cloth 

gilt, with facsimiles, 780 pp.Net 8/- 

100 E-KEEPING POE RETAILERS. By H. W. Porritt and W. Nickun, A.S.A.A. 

In crown 8v o, do th, 124 pp. ....Ret 8/- 

ADDITIONAI. EXERCISES IN BOOK-KEEPING, Nos. I and IL New Editions. 

In crown 8vo,s6 pp.Each, Sd. net. Answers, each, Net 84. 

BOOK-KEEPINQ TOST CA RDS. Elem. and Inter. Per set . . Net 1/6 

BUSINESS BOOK-KEEPING. Bv 3. Routi ev. In crown 8vo, cloth, 360 pp. Net 8/6 
EXAMINATION NOTES ON BOOK-KEEPING AND ACCOUNTANCY. By L Blam 

Ha rrolo. A.C.I.S., F.C.R.A. Cloth, 6| in. by 3J m., 56 pp. . . Qet 1/- 

HOTEL BOOK-KEEPING. With illustrative forms and exercises. In crown 8vo, 

»*U*Wa Sd ■BHUUMBB UDW By C. A. Mom, A.C.I.S. * 1? ** 

de my 8vo, 24 PP.* . * Net 8# 

BOOK-EXEPDia AND ACCOUNTANCY PROBLEMS. By G. Johnson, F.C.IN. 

In crown 8va, doth gilt, 112 pp.Net 8/6 

COMBINED MANUSCRIPT BOOK FOR BOOK-KEEPING. In crown 4 to, stiff paper 

rapper, 96 pp. •..1/6 

_i MANUSCRIPT BOOKS FOR BOOK-KEEPING. Specially ruled anfrdapted 

for working the exercises contained in^the Primer of Book-keeping.^Ths seta 
co nsist of : Cash Book; Purchase B ook; Sale s Boo|- and Journal; Ledger. %ach Sd. 
AVON EXERCISE BOOKS FOR BOOK-KEEPING. Specially adapted for the exer¬ 
cises in Book-keeping Simplified or Advanced Book-keeping. Foolscap folio. 

Jour nals !; Cash Bcxfc, 84.J Ledger 101. 
EXAMINATION BOTES ON MUNICIPAL-ACCOUNTANCY. By W. G. Davis, 

AN.A.A. Size 6J in. bv 3! in., doth, strpp. •.Bat I/- 

BALANQE SHEETS: BOV TO READ AND UNDERSTAND THEM. By Prnur 

Tovry, F.C.I.S. In foolscap 8vo,Wotb, pp., vfth 2fllinset Balance Sheets Bet ■/- 
HOW TO BECOME A QUALIFIED ACOOUNTAHW Bf R. A. Witty, AN.A.A. _ 

Second Edition. In crown Bvo, clofh, r2o pp. t .Bat D* 

ACCOUNTANCY. By F. W. Pif ley, F.CA., B*nix8r-at-Law. In demy Svo, doth, 

SJSpp. . ._. a. . Bet 9b 

BOOK-KKRPWG TEACHERS* MANUAL By C. H. Kirton, A.C.I.S., F.lnc-S.T. 

Iu demy Bvo, doth gilt, 930 pp. .# • WM |/« 
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Harms, A.I.B. X u demy 8vb, doth jilt, sal pp. . , . M 

rmOPLZS OF BOOK-ESEHKO EOtUXED. By 1 . H. Humphry*. In trown 

&yo , doth, xao pp. .jut 

HAJWFACTDSno B06K-KZEFDI0 AKD COSTS. By G. Johmoh, F.C.IB. in 

. demy 8vo, cloth gilt, 120 pp. . . ‘.Hat 

PRACTICAL BOOK-KEEPING. the same Author. In demy 8vo, doth, 430 gp. 

DEPRECIATION AND WASTING ASSETS, and their Treatment in Computinf Annual 
P rofit and L orn. By P. L). Leake, F.C.A. IndcmvSvu, doth gut, 357 pp. Nat 
THE PRINCIPLES OP AUDITING. By F. R. M. Dt Paula, F.C..A. lit demy 8vo, 

cloth gil t, 22 4 pp. .Nit 

COST ACCOUNTS IN PRINCIPLE AND PRACTICE. By A. Clifford Ridgway, 

A.C.A. In demy 8vo, cloth gilt, tao pp.Nat 

GOLD MINE ACCOUNTS AND COSTING. A Practical Manual lor Official*, 
Accountant*, Book-keepers, Etc. By (1. W. 'I ait. In demy 8vo, doth 

COMPACT ACCOUNTS. A complete, practical Manual lor the use of officials in 
Limited Companies and advanced students. By Arthur Colts, F.C.J.S. In 

_demv 8vo, cloth gilt, 356 pp. Second Edition.Mat 

THE ACCOUNTS OP EXECUTORS. ADMINISTRATORS AND TRUSTEES. By 
William B. Phillips, A.C.A. (Hons. Inter, and Final), A.C.I.S. In demy 8vo. 

-.- c i2. th LP U ’ 1 ' 3 PP- .Hat 

RAILWAY ACCOUNTS AND FINANCE. The Railway Companies (Accounts and 
Returns) Act, 1911. By Allen E. Nkwhook, A.K.C. In demy Hvo, cloth gUt. 

148 pp.Nat 

THE FARMER’S ACCOUNT BOOK. Compiled by W. G. Powsley. B.A. A Simple 
and concise System of Account Keeping, cloth, to6 pp. with interleaved blotting 

_ P-‘Per ■ .Nat 

THE PERSONAL ACCOUNT BOOK. By the same Author. Size, 13) in. by 9) 111., 
h al f leat h er, 10 6 pp., with interleaved blott ing paper .... Net 
THE “EFFICIENT” CHECK FIGURE SYSTEM. Bv H. 0 . Horton, In demy 
8vo. 22 pp.Nat 

BUSINESS TRAINING, COPY BOOKS, ETC. 

COMMERCIAL READER (Junior Book). Our Food Supplies. By T-. W. Chamber*. 

With over 70 illustrations, 240 pp.. 

COMMERCIAL READER (Intermediate Book). Our Manufacturing Industries. In 

crown 8vo, cloth, 240 pp. Over iw ulu-trations. 

COMMERCIAL READER (Senior Book). An introduction to Modern Commerce. 

C ontain s over 160 black and white illustrations. In crown 8vo, doth, 272 pp. • 
OFFICE ROUTINE FOR BOYS AND GIRLS. In three stages. Each in crown 8vo, 

64 pp. . . ..Each 

FIR8T STERp IN BUSINESS TRAINING. Bv V. E. Collingf, A.C.I.S. In crown 

8vOjluim doth, 80 pp..Nat 

OOUNTDro-HOUSE ROUTINE, lit Year’s Course. By Vivcfnt E. Colunge, 
A.C.I.S. In crown Bvo, doth, with illustrations, maps, ami facsimile commercial 

forms, 162 pp. . Nat 

COUNTING-HOUSE ROUTINE, tod Year’s Course. By Vincent E. Colunge, 
% A.C.I.S* In crown 8vo, cloth, with illustrations, maps and facsimile commercial 

f orms, 188 p p.Hat 

THE PRINCIPLES OF BUSINESS. By James Stephenson, M.A., M.Com., B.Sc. 

Part l. In crown Bvo, doth, 217 pp..Nit 

Part 2. In crown 8vo, cl oth, ^ao pp. . . • • • Nat 

MANUAL OI^JSINESS TRAINING. Contains 66 maps and facsimiles. Eighth 
Editioffi thoroughly revised a^i considerably enlarged. In crown 8vo, doth, 

THE raffimES AND PRACTICE OF COMMERCE. By J a'mks Swfhinson, M.A., 

M.Com., B.Sc. jp demy 8vo, #loth gilt, 648 pp., with many Uhtttrationsj 

SO^SSAL et pRACTTCE! By Ai^red Schofield. In crown 8vo, doth^ 

" IBb’eSoRY unf SRACnCE qg'0OinonK% 'W** CmnpUto 1 l; 

Machinery or Busapa*. Effited by F. Heelis, F.C.I.S., A»si*ted 
^0* by Specialist Contributors. Tn demy 8vo, cloth gilt, 620 pp., with many facsimile 
forms 8/- “at Also in 2 vols..%ach ■ # • ■ , • • „*** 

BOW TO TEACH BUSDTE^ TRALSD|Q. Byf. Heelis, F.C.I.S. in crown 8vo, 

ouamffis IN BUSINESS TRADING. pV F. F.c.l& In crown 8vo, 

doth, to8#.' t * s • * • * 
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JKQDERN BUSINESS ADD ITS METHODS. By W. Campbell, Chartered Secretary. 

• In two vois. Each 8/8 Ket. Complete. . . .Net# 8/- 

AN8WER6 TO QUESTIONS IN BUSINESS TRAINING. By the game Author. In 

crown 8vo, clot h, ab out i6o pp. .Hot * 2 J- 

A COURSE IN BUSINESS TRAINING. By G. K. Bucknall, A.t.I.S. In crown 

8vo, xga pp.• . . . wfl 

FACSIMILE COMMERCIAL FORMS. New, Revised, andJSnlarged Edition. Thirty- 

five separate forms in envelope . . . V . . Net 1/- 

_Forms separately, per doz.Net 4 d. 

EXERCISE BOOK OF FACSIMILE COMMERCIAL FORMS. In large post 4to, 32 pp. 88. 

FACSIMILE COMPANY FORMS. Thirty-four separate forms in envelope . Net 1/8 

Forms separately, per doz. .Net 6d. 

“NEW ERA »» BUSINESS COPY BOOKS. By F. Hkelis, F.C.I.S. Civil Service 
Style. In three books, Junior, Intermediate, and Senior. Each in stout paper 

cove rs, larg e post 4to, 32 pp..54, 

BUSINESS TRAINING EXERCISE BOOK. Part L By Jamfs E. Sladen, M.A. 

(Oxon.), F.I. S.A. I n large p ost 4t o, 64 pp.Net Bd. 

MANUSCRIPT LETTERS AND EXERCISE! In envelope.Net 8d. 

OFFICE ROUTINE COPY BOOKS, Noe. 1 , 2 , and 3 . Each in large post 4to, 24 pp. Bd. 
^COMMERCIAL HANDWRITING AND CORRESPONDENCE. In foolscap 4 to, 

quar ter cloth, 80 pp. .Net S/- 

BUSINESS HANDWRITING. Seventh Edition, Revised. In crown 8vo, cloth, 

HOWWWRITE A GOOD HAND. By B. T. B. Hollivos. In crown 8vo, oblong, 

KMfillSk FOR COMMERCIAL TEACHERS. By Fred Hall, M.A., B.Com*. 

_F.C. I.S., e tc. In crown 8vo, cloth gilt, 200 pp.Net 8/0 

THE BU8INES8 GIRL’S HANDBOOK. By C. Chisholm, M.A., and D. W. Walton. 

_Foreword by Sarah Be rnha rdt. In crown 8vo, cloth, 176 pp. . . Net 1/8 

THE BOY’S BOOK OF BUSINESS. By the same Authors. Foreword by Lieut.- 

Gen. Sir R. S.S. Baden-Powfu.. In crown 8vn, cloth, 17b pp. . Net 2I- 

BUSINESS METHODS AND SECRETARIAL WORK FOR GIRLS AND WOMEN. 

_Bv Helen Reynard, M.A., In crown 8vo, cloth, j6pp.Net 1/8 

THE JUNIOR WOMAN SECRETARY. By Annie E. Davis, F.Inc.S.T. In 

crown 8 vo, dot h, 100 pp., with illustrations.Net 1/8 

CLERKS: THEIR RIGHTS AND OBLIGATIONS. By Edward A. Copf.. In 

foolscap 8vo, cloth, 160 pp.Net 1/0 

GUIDE TO BUSINESS CUSTOMS AND PRACTICE ON THE CONTINENT. By 

Emil Davies. In crown 8vo, cloth, 154 pp..Net 8/0 

HOW TO GET A SITUATION ABROAD. By Emil Davifs. In crown 8vo, cloth, 

7 o PP- .Net 1/6 

XHE JUNIOR CORPORATION CLERK. Bv J. B. Carrington, F.S.A.A. In 

crown 8 vo, c loth gilt, with illustrations, 136 pp.Net 1/6 

POPULAR GUIDE TO JOURNALISM. By A. Kingston 4U1 Edition. In crown 

8vo, 124 pp., cloth.Net 1/8 

PRACTICAL JOURNALISM AND NEWSPAPER LAW. By A. Baker, M.J. 1 % and 

E. A. Cope. In crown 8vo, cloth, 180 pp.Met 3/8 
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CIVIL SERVICE GUIDE. Bv A. J. Lawford Jones, In crown 8vo,cldSi, 129 p* Net 1 / 6 # 
DIGESTING RETURNS INTO SUMMARIES. By A. J. Lawford Joses, of H.M. 

Civil Sendee. In crown 8vo, cloth, 84 pp.Met 8/- 

OOPYING MANUSCRIPT, ORTHOGRAPHY, HANDWRITING, etc. By the same 

Author. Actual Examination Papers only. In foolscap folio, 48 pp. . Net 8/- 

CIVJL SERVICE HANDWRITING GUIDE AND COPY BOOK. By H. lessor, 

_B. Sc. I11 crown 410, 12 pp. . . . . r . Jet 68. 

CIVIL SERVICE AND COM MERCIAL CO PYING FORMS In crown 8vo, 40 pp.TJet Bd. 
RULED FORMS FOR USE WITH THE ABOVE. Books I and IL Each foolscap 

am okivffi AID OOKERtmLONQ ARC ClSlSS TOTS. T«*> Series, each 
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CIVIL SERVICE ARITHMETIC TESTS. By>. J. \*rley-Tipton. In crown 8vo, 

doth, xoa pp. . c . ..* %. . Net 1/8 

CIVIL SERVICE ESSAY WRITING. By W.*J. AddM, M.A. In crown 8vo, limp 

d oth, 108 pp.• . . Net LA 

STUDIES Dl ESSAY WRITING. J 3 y V. P. Peacock, bi crown 8vo, 64 pp. Paper Net 8fi> 

- Cloth Ret M. 

Oim SERVICE PRACTICE IN PRECIS WRITINGS Edited br Arthur Reynolds, 

M.A ( Oxon.). In crown 8vo, dot^jago pp.Net 2/6 

■JGUHARY PRECIS WRITING. Fy Walter Sttawcross, B.A. In crown 8vo, 

doth, 80 pp. . . .lit 1/D 




















QUIDS TO XHBEXnO AND PRfiCIS WRTTINQ. By W. J. Weston, M.A., B„Sc. 

&ond .), and E. Bowker. In c rown 8vo, clofh, no pp. ... Net 1/9 
INDEXING AND PBfiOIS WRITING. By A. J. Law ford Jones. In crown 8vo, 

^l oth, 144 pp. ..... Net 8/- 

ESRCISES AND ANSWERS IN INDEXING AND PRfiCIS WRITING. By W. J. 

^ Weston, M.A., B.Sc. (Lond.). In crown 8vo, cloth, 144 pp. . . . Net 1/8 


ENGLISH AND COMMERCIAL CORRESPONDENCE 

FIRST STEPS IN COMMERCIAL ENGLISH. By W. J. Weston, M.A., B.Sc. (Lond.). 

In crown 8vo, limp cloth, 80 pp.Net 1/8 

FIRST STEPS IN BUSINESS LETTER WRITING. By Fred Hall, M.A.,B.Com., 

F.C.I.S., etc. In crown 8vo, limp cloth, 80 pp.Net 1/8 

GUIDE TO COMMERCIAL CORRESPONDENCE AND BUSINESS COMPOSITION. 

By W. J. Weston, M.A., B.Sc. (Lond.). In crown 8vo, cloth, 146 pp.,with many 
facsimile comm ercia l documents . • • • • • • i/e 

MANUAL OF COMMERCIAL ENGLISH. By Walter Siiawcross, B.A. Including 

Composition and Pr fcis W riting. In crown 8vo, cloth gilt, 234 pp. . . Net 8/0 

HOW TO TEACH COMMERCIAL ENGLISH. By Walter Shawcross, B.A. In 

crown 8vo, cloth gilt, 160 pp..Net 2/0 

COMMERCIAL CORRESPONDENCE AND COMMERCIAL ENGLISH. In crown 8vo, 

cloth, 272pp. ..2/8 

ENGLISH MERCANTILE CORRESPONDENCE. In crown 8vo, cloth gilt, 260 pp. J/- 
FIRST STEPS IN BUSINESS COMPOSITION. Edited by R. W. Holland, M.A., 

M.Sc., LL.D. In crown 8vo, limp cloth, 80 pp.Net 1/3 

ENGLISH COMPOSITION AND CORRESPONDENCE. By J. F. Davis, D.Lit., M.A., 

LL. B. (Lond.). I11 crown Bvn, cloth, 118 pp. ...... Net 1/8 

A GUIDE TO ENGLISH COMPOSITION. By the Rev. J. H. Bacoh. na pp. cloth 

Net 1/6 

ENGLISH GRAMMAR. New Edition, Revised and Enlarged by C. D. Ponchard, 

B.A. (Lond.). In crown 8vo, cloth, 142 pp.Net 2 /- 

ENGLISH GRAMMAR AND COMPOSITION. By W. J. Weston, M.A., B.Sc. 

( Lond .). In cro wn 8vo, cloth, 320 pp.Net 8/8 

SELF-HELP EXERCISES IN ENGLISH (Reform Method). In crown 8vo, limp 

cloth, 8e pp.Net 1/8 

. NOTES OF LESSONS ON ENGLISH. In crown 8vo, cloth, 208 pp. Net 8/6 

PUNCTUATION CHART. Sue 7 i in. by 9I in., mounted on card eyeletted and 

strung.Net 2 d. 

PUNCTUATION AS A MEANS OF EXPRESSION. By A. E. Lovell, M.A. In 

crown 8vo, cloth, 80 pp.K|| \J. 

| (See Civil Service, page 4 and above.) 

STUDIES if ELOCUTION. By E. M. Corbould (Mrs. Mark Robinson). With over 

loofc elpctino* lor Reciters and Readers. In crown 8vo, cloth gilt, 270 pp Net 2/8 

POCKET DICTIONARY. Royal 32010, 5 in. by 3 in., cloth gilt, 362 pp. . . Net 1/6 

COMMERCIAL DICTIONARY. In foolscap 8vo, paper boards, 192 pp. . Net U ~ 

BOOK OF HOMONYMS. With copious Exercises on Homogeneous, and Homo- 

g ionoy Wordsaand chapters on Compound Hyphenated Words, etc. By B. S. 
arrett. In crown 8vo, cloth, 203 pp. Net tl~ 


COMMERCIAL GEOGRAPHY 

FIRST STEPS IN COMMERCIAL GEOGRAPHY. By James Stephenson, M.A., 
B.Com. There are 16 maps and diagrams included. In crown 8vo, limp cloth, 

So pp. . w. • •.Vet 

THE WORLD AND ITS COMMERCE. In crown 8vo, cloth, 128 pp., with 34 maps . 

THE ELEMENTS OF COMMERCIAL GEOGRAPHY. By C. H. Grant, MLSc.. 
F.R.Met.Soc. Jn crown 8vo, cloth, 140 pp. . . . . . Net 

eonooum 0 «> 8 IlirHY or fSE BSmOL ISLES. 4 In crown 8vo, dotb. 

130 pp., with 34 coiourw^may and jmUes, Three black and white maps, and 
other illuitration*. Met 

<X >W»neRrnAT. GEOGR APHY 01 * THE BRITUH EXPIRE ABROAD AND 
FOREION COUNTRIES In crow* 8vo, cloth, 203 pp., with 33 coloured maps 
and p lates, 11 black ana w hit e maft , and end-paper maps . Vet t/- 

OOHMER&AL GEOGRAPHY OF THE WOBID. %i crown 8 vo, cloth, 330 pp-. with 
_ about 90 maps and plates ......... Vet 8/8 


& 

















KUKHATIOR IOTES OX OOKMSBOUL OEOOKiPBT. By W. P. Rpimf 

« M.Com . Sise 6J in. bv in. , cloth, iao pp .N«U 1/1 

COMMERCIAL ATLAS OF TEE WORLD. In crown 4to, cloth, 128 pp., <58 mam 

and explanatory text. . Net * 2/6 

ECONOMIC GEOGRAPHY. (5 m “ Economics ” below.) 9 % 

COMMERCIAL HISTORY 

THE ELEMENTS OF COMMERCIAL HISTORY. By Fred Hall, M.A., B.Cotn.. 

F.C.I .S. In crown 8vo, doth, 164 pp. ....... Net 21- 

COMMERCIAL HISTORY. By J. R. V. March ant, M.A. In crown 8vo, cloth 

gilt, 273 PP. 8/6 

ECONOMIC HISTORY. (5m *' Economics ” below.) 


ECONOMICS 

THE ELEMENTS OF POLITICAL ECONOMY. By H. Hall, B.A. In crown 8vo, 

cloth, 140 pp.Net 

GUIDE TO POLITICAL ECONOMY. By F. H. Spencer, D.Sc., I.L.B. In crown 8vo, 

^ cloth gilt, 2 32 pp .Net 

OUTLINES OF THE ECONOMIC HISTORY OF ENGLAND : A Study in Sodal 
Development. By H. O. Meredith, M.A., M.Com. In demy 8vo, cloth gilt^ 

EOOllCnfKi GEOGRAPHY. By John McFarlake, M.A., M.Com. In demy 8vo, 

cloth gilt, 568 pp., x8 illustrations.Net 

THE HISTORY AND ECONOMICS OF TRANSPORT. By A. W. Kirkaldy, M.A., 
B.Litt. (Oxford), M.Com. (Birm.), and A. Dudley F.vans. In demy 8vo, 

cloth gilt, «o_pp. ... Net 

OIOIIQXASY OF ECONOMIC AND BANKING TERMS. Bv W. J. Westok, M.A., 
B.Sc. and A. Crew, Barrister-(it-1 aw. In crown 8vo, cloth gilt, 150 pp. Net 
ECONOMICS FOR BUSINESS MEN. By W. J. Weston, M.A., B.Sc. (Lond.). In 

crown 8vo, 130 pp., cloth.Net 

THE ECONOMICS OF TELEGRAPHS AND TELEPHONES. By John Lee, M.A. 

In crown 8vo, doth gilt, 02 pp.Net 

OUTLINES OF LOCAL GOVERNMENT. By John J. Clarkf, M.A., F.S.S. In 

crown 8vo, 83 pp. Net 

OUTLINES OF CENTRAL GOVERNMENT. By the same Author. In crown 8vo. 
90 PP.Net 


BANKING AND FINANCE 


THE ELEMENTS OF BANKING. B y J. P . Gandy, lntrown 8vo,eloth, 140 pp. Net 

BANK ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By J. F. Davis, M.A., 
D.L it., LL.B. (Lond.) In d emy 8v o, cloth gilt, 163 pp., with form*. . Net 

MONEY, EXCHANGE, AND BANKING. lu their Practical, Theoretical, and Legal 
Aspect!. By H. T. Easton, A.I.B. Second Edition, Revised. In demy uvo. 

cloth, 3x2 pp. ...Nft 

PRACTICAL BANKING. By J. F. G. Bagshaw. With Chapters on The Principle* 
of Onrrauqr, by C. F. Hannaford, A.I.B., and Bank Book-keeping, by W. H. 

PxAR D. In demy 8vo , cloth gilt, about 400 pp. Net 

BANKERS’ SECURITIES AGAINST ADVANCES, By Lawrenc? A. FBoo. 

Cert. A.I.B. In demy 8vo, cloth gilt, 123 pp. Net 

FOREIGN EXCHANGE, A PRIMER OF. By W. F. Scalding. In crown 8vo., 

cloth, 108 pp. . Net 

FOREIGN EXCHANGE AND FOREIGN BILLS IN THEORY AND IN PRACTICE. By 
W. F. Spalding. Cert. A.I.B. In deray 8vo, doth gilt, 227 pp. JP Net 
EASTERN EXCHANGE. By W. F. Spalding. In demy 8vo, doth, £5 

illuitrated ....I . . .Set 

TALKS CM BANKINa TO BANK CLERKS. By H. TS. Evans. In crown 8vo, 

cloth ..... Net 

SIMPLE DI 1 EBEST TABLES. By William Schooling. In crow? 4 to, cloth 

.* • ..*•* 


crown 8vo, cloth, 


r INS4JRANCB . 

THE ELEMENTS OF INSURANCE. By J. Alfred Eke. In crowu ova, «mu. 

140 pp. . t . t .Net 

INSURANCE. By T. E. Young, B.A., F.R.A.S. A complete and wactlcal expo«itk». 
With sections on Workmen'* Compensa tlon Insurance, by V>. R. Strong, F.I.A., 
and The National Insurance Schexnj^by Vyvyan Marx, F.F.A., F.I-A. Third 
Edition. Revised and Enlarged. In demy 8vo, doth gilt, 440 pp. . R Net 
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eUXDVIO LIVE ASSURANCE. By S. G. Leigh, F.LA. In crown 8vo, doth gflf, 

nitMlfoE OFFICE ORGANIZATION, MANAGEMENT, AND AOOOUXTS. By ^ 

i , E. Young, B.A., F.R.A.S., and Richard Masters, A.C.A. Second Edition, 

evised. In demy*8vo, cloth gilt, 146 pp.Hat &/• 

GUIDE TO MARINE INSURANCE, By Henry Keate. In crown 8 vo, doth gdt^ 

TBS‘t^isnws OF tUBINE^AW.' <S« p. n.).' ** 

SHIPPING 

hHlr rmQ. By A. Hall and F. Heywood. In crown 8vo. cloth, 136 pp. . Hat 2 ',, 
SHIPPING OFFICE ORGANIZATION. MANAGEMENT, AND ACCOUNTS. By 

_ Alfred Calvert. In demv 8vo, cloth gilt, 203 pp.Nat 8 /- 

THE EXPORTER’S HANDBOOK AND GLOSSARY. By F. M. Dudknky. With 

Foreword by W. Eglinoton. In demv 8vo, cloth gilt, 254 pp. . , Nat 6 f- 

OONSULAR REQUIREMENTS FOR EXPORTERS AND SHIPPERS TO ALL PARTS 

OF THE WORLD. By J. S. Nowery. In crown 8 vo, cloth, 82 pp. Nat f /6 

CASE AND FREIGHT OOST 8 . The principles of calculation relating to the coat 

of, and freight on, sea or commercial cases. By A. V. E. Crosfield. In crown m 

8vo, cloth, 62 pp.. Hat Ap 

HOW TO DO BUSINESS WITH RUSSIA. By C. E. W. Petkrsson and W. Barnes 

Steveni. In demy 8vo, cloth, 200 pp..Nat 8 /- 

SECRETARIAL WORK 


In crown 8vo, 

.Nat 

By O. Oldham, A.C.I.S. In 


COMPANY SECRETARIAL WORK. By E. Martin, F.C.I.S. 

cloth, 154 PP. 

GUIDE TO COMPANY SECRETARIAL WORK. 

c rown 8 vo, clothgilt, 25b PP.Hat. 8/8 

THE COMPANY SECRETARY’S VADE MECUM. Edited by Philip Tovey, F.C.I.S. 

Second E dition , Enlarged and Revised. In foolscap 8 vo, cloth, 247 pp. . Net B/~ 
GUIDE FOR THE COMPANY SECRETARY. Bv Arthur Coles, F.C.I.S. Illus¬ 
trated with 75 facsimile forms. Second Edition, Revised and Enlarged. In 

demv 8 vo, doth gilt, 432 pp.Het 8 /- 

SECRETA&Y’S HANDBOOK. Edited by Herbert E. Blau*. In demy 8vo, 

C loth gilt, z 68 pp.Het 8 /- 

THE CHAIRMAN’S MANUAL. By Gurdon Palin, of Gray's Inn, Barrister-at-Law, 

and Ernest Martin, F.C.I.S. In crown 8 vo, cloth gilt, 192 pp. . . Net 8/8 

PROSPECTUSES: HOW TO READ AND UNDERSTAND THEM. By Philip 

Tovey, F.C.I.S. In demy 8 vo, cloth gilt, 109 pp . Het 2/8 

OUTLINES OF TRANSFE R PR OCEDURE IN CONNECTION WITH STOCKS, 

SHARES, AND DEBENTURES OF JOINT STOCK COMPANIES. By F. D. 
Head^B.A. (Ozon), of Lincoln's Inn, Bamsler-at-Law. In demy 8 vo, doth 

IBS K ^Uh8& oi stockb, shakes, and other marketable beguru W 

TIES. A Manual of the Law and Practice. By F. D. Head.B.A. (Oxon). Second 
Editio n, Re vised and Enlarged. In demy 6 vo, cloth gilt, 320 pp. . .Net 8 /- 

WHAT IS THE VALUE OF A SHARE P By D. W. Rossiter. In demy 8 vo, limp 

• cloth ,%opp. •.let 1/8 

BOW TO TAKE MINUTES. Edited by E. Martin, F.C.I.S. Second Edition, 

En larged and Revised. In demy 8 vo, cloth, 126 pp.Het 2/8 

DICTIONARY OF SECRETARIAL LAW AND PRACTICE. A comprehensive Ency- 
*• clopaedia of information and direction on all matters connected with the work of 
a Compare Secretary. Fully illustrated with the necessary forms and documents. 
Witlvsectmns on special branches of Secretarial Work. With contributions by 
nearly 40 eminent authorities Edited by Philip Tovey, F.C.I.S, In oae vol., 
half leather gilt, ion pp. Tmrd Edition, Revised and Enlarged . . Net K/„ 

FACSIMILE COMPANY FbfeMS. iSce p. 4.) 6 m 

OOMFANY AOOOUBTS. (Su p. fi 
" ‘W. ( 5 * p. xi.) 


OOMFANY LAW. 


INCOME XUO 


PRACTICAL INCOME TAX. A GCide to tne Preparation of Income Tax Returns. 

_By W . E. Snklu no. In cr'w^8vo, rloth, 136 pp. . .Nil 

IYOOM 1 TAX AND SUFE&-T 1 X Y&AUTXGE. T«v»!r»*h»g | Dictionary of Imwm 
sad nedmes returns, shovmfthe effcet of rVcerft enactmemTd^nTSe 
Finance Act, x 918, and Decisions In the Coufts. By W. E. Shelling. 

Edition, Revised and Enlarged. In demy 8vc| doth gilt, 518 pp. . 
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COAL HJH 18 EXCESS PAYMENTS. QiumtHPumutiudLniMtof CkwdXfeMl, 

Deal* with the Agreement entered into between the Coal Controller and the 
•^olliery Owners. By W . F.. Swelling. In demy 8vo, cloth gilt, 180 pp. . Net 18/8 
UuOKE TAX AND SUPER-TAX LAW AND CASES. Including the Finance Act, 

19:8. With an Analysis oi the Schedules, Guide to Income Tax Law, and Notes * 
on Land Tax. By W. E. Swelling. Third Edition, Revise®. In demy 8vo, 

cloth gilt, 482 pp.. Net 18/8 

EXCESS PROFITS (lOGiading Excess Mineral Right*) DUTY, and Levies under the 
Munitions of War Acts. Incorporating the Provision? of the Income Tax Acts 
made applicable by Statute and by Regulation, also the Regulations of the Com¬ 
missioners of Inland Revenue. By W. E. Swelling. Fourth Edition, Revised 
and Enlarged. In deray 8vo, cloth gilt, 422 pp.Net 12/6 

BUSINESS ORGANIZATION AND MANAGEMENT 

OFFICE ORGANIZATION AND MANAGEMENT. INCLUDING SECRETARIAL 
WORK. By Lawrence R. Dicksee, M.Com., F.C.A., and H. E. Blain. 

Fourth Edition, Revised. In demy 8vo, cloth gilt, 306 pp. . . . Met 7/8 

MUNICIPAL OmOE ORGANIZATION AND MANAGEMENT. A comprehensive 
Manual of information and direction on matters connected with the work of 
Officials of Municipalities. Edited by W. Bateson, A.C.A., F.S.A.A. 

^ In cro wn 4to, half leather gilt, with 250 forms, diagrams, etc., 503 pp. . . Net 28 /- 

OOUNTING-HOUSE AND FACTORY ORGANIZATION. By J. Gilmour Y\ illiamson. 

In demy 8vo, cloth gilt, 182 pp.Net fl/- 

BOLICrrORS’ OFFICE ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By 
E. A. Cope, and H. W. H. Robins. In demy 8vo, cloth gilt, 176 pp., with 

numerous forms. Net 5 /- 

COLLDERY OFFICE ORGANIZATION AND ACCOUNTS. By J. W. Innes, F.C.A., 

and T. Co lin C ampbell, F.C.I. In domy 8vo, cloth gilt, 135 pp . . Net 8/- 

CLUBS AND THEIR MANAGEMENT. By Francis W. Pixley; F.C.A. 0 / the 

Midd le Temple, Barrister-at-Law. In deray 8vo, cloth gilt, 240 pp. . Net 7/8 

DRAPERY BUSINESS ORGANIZATION, MANAGEMENT AND ACCOUNTS. By 

J. E rnest Bayley. In demy 8vo, cloth gilt, 302 pp.Net 6/- 

GROCERY BUSINESS ORGANISATION AND MANAGEMENT. By C. L. T. 
Beeching and J. Arthur Smart. Second Edition. In demy 8vo, 

cloth, 160 pp..Net 6/- 

XKDU 3 TRIAL TRAFFIC MANAGEMENT. By Geo. B. Lissenden. With a 

Foreword by C. E. Musgravk. In demy 8vo, cloth gilt, 360 pp. . . Net 7/8 

SHIPPING ORGANIZATION, MANAGEMENT AND ACCOUNTS. (See p. 7.) 

INSURANCE OFFICE ORGANIZATION, MANAGEMENT AND ACCOUNTS. (See p. 7.) 

BANK ORGANIZATION AND MANAGEMENT. (See p. 6.) 

STOCKBROKERS* OFFICE ORGANIZATION. MANAGEMENT AND ACCOUNTS. 

(S« p. 10.) 

THE CARD INDEX SYSTEM. Its Principles, Uses, Operation, and Component 

Parts. In crown 8vo, cloth, xoo pp.Net 1/6 

FILING SYSTEMS. Their Principles and Their Application to Modern Office 

Requirements . B y E. A. Core. In crown 8vo, cloth gilt, 200 pp., 'Net 2/8 
A MANUAL OF DUPLICATING. By W. Dksborough. In demy 8vo, cloth, 90 pp. 

ADVERTISING AND SALESMANSHIP * * 

ADVERTISING. By Howard Bridgewater. In crown 8vo, cloth, 12k pp. . *Net 1/6 
ADS. AND BALES. By Herbert N. Cass qn. In demy 8vo, doth, 167 pp., . Met 7/6 
THE THEORY AND PRACTICE OF ADVERTISING. By W. Dill Scott, Ph.D. 

In large c rown 8vo, cloth, 61 illustrations.Net 7/6 

ADVERTISING AS A BUSINESS FORCE. By P. T. Cherington. In demy Svo, 

_doth gilt, 586 pp. jr Net 7 /S 

THE PRINCIPLES OF ADVERTISING ARRANGEMENT. By F. A. PArsoms. 

Size 7 i n. by rot in., cloth, 128 pp., with many illustrations . Net I/- 

THE MEW BUSINESS. By Harry Tipper. In demy Svo, cloth gilt, 406 pp. Net S/S 
THE CRAFT OF SILENT SALESMANSHIP. A Guide to Advertisemen ^Construction. 

By C. Maxwell Tregurtha and J. W. Frings. Foreword by TtSwinborne 
Sheldrake. Size, 6A m. by 9} in., doth.^8 pp.. with illustrations . Net 5 /- 
THE PSYCHOLOGY OF ADVERTISING. By w. DilitScott, Ph.D. Ip demy 8vo, 

with 67 illust rations 4 T. . . k . . * * . Net 7/- 

8ALSSMAMSHIP. By W. A. Corbxon sffd G. F. Grim&alx.* In crown 8vo, doth. 

tWpp." “ . Net t/» 

FRACnCiL SALESMANSHIP. Bv N. C. Fowler, asysted by 29 expert Salesmen. 

etc. In crown Svo, doth, 337 TP* . ..Net 8/- 

OOMMERCIAL TRAVELLING. By AlberV E. Bt YLl. In crdem Svo, doth gilt, 

* 7 ° PP*. S' .let l/S 











BUSINESS HANDBOOKS AND WORKS OF 
REFERENCE 


OOMXERC1AL ENCYCLOPAEDIA AND DICTIONARY OF BUSINESS. Edited 

by J. A. Slater, B.A., LL.B#(Lond.), Barrister-at-Law. Assisted by about 50 
specialists as contributors, a reliable and comprehensive work of reference on 
all commercial subjects, specially written for the busy merchant, the commercial 
student, and the modem man of affairs. With numerous mam, illustrations, 
facsimile business forms and legal documents,‘diagrams, etc. In 4 vols., large 

crown 4to (each about 450 pp.), cloth gilt.Ret £8 

Half leather gilt.Net £8 18l 6d. 

CO MMERCIAL SELF-EDUCATOR. A comprehensive guide to business specially 
designed for commercial students, clerks, and teachers. Edited by Robert W. 
Holland, M.A., M.Sc., LL.D. Assisted bv upwards of 40 Specialists as con¬ 
tributors. With many maps, illustrations, documents, Diagrams, etc. Complete 
in 2 vols., crown 4to cloth gilt, about ooo pp., sprinkled edges . . .Net 18/- 

BUSINESS MAN’S GUIDE. Edited by J. A. Slater, B.A., LL.B. Seventh Edition. * 

Revised. In crown 8vo, cloth, 520 pp.Net ■/- 

PUBLIC MAN’S GUIDE. Edited by J. A. Slater, B A., LL.B. (Lond.). A Hand¬ 
book for all who take an interest in questions of the day. In crown 8vo, cloth 

gilt, ,44 pp.Ret M 

USCrnBES OR BRITISH COMMERCE. INCLOD DIG FINANCE, INSURANCE, 
BUSINESS AND INDUSTRY. By the Rt. Hon. Fbedemck Huth J ackson, G. 
Armitage-Smith, M.A., D.Litt., Robert Bruce, C.U., etc. In demy 8vo, cloth 
gilt 2 qs pp. .... . • » • • • Net 7/8 

THE MONEY AND THE STOCK AND SHARE MARKETS. By Emil Davies. 

In crown 8vo, cloth, 124 pp..Net 1/8 

THE EVOLUTION OF THE MONEY MARKET (1885-1815). An Historical and 
Analytical Study of the Rise and Development of Fmance as a Centralized, Co¬ 
ordinated Force. By Ellis T. Powell, LL.B. (Lond.), D.Sc. (Econ., Lond.). 

THB^ EnSTOR^LAw!' AND PRACTICE OF THE STOCK EXCHANGE. By A. P. 

POLEY, B.A., Bamster-at-Law, and F. H. Carruthers Gould, of the Stock 
Exchange. Second Edition, Revised. In demy 8vo, cloth gilt. 348 pp. . Net 8/- 
STOCKBROKERS’ OFFICE ORGANIZATION, MANAGEMENT AND ACCOUNTS. 

By J. E. Day. In demy 8vo, cloth gilt, 242 pp.Net 7/8 

DICTIONARY OF THE WORLD’S COMMERCIAL PRODUCTS, By J. A. Slater, 

B.A., LL.B. (Lond.). Second Edition, Revised. In demy 8vo, cloth, 170 pp. . 8/8 

TELEGRAPH (l l pBraftg- A condensed vocabulary of 101,000,000 pronounceable 
^arrifccialMWords, all of ten letters. By A. W. E. Croskield. Size 12 in. by 12 im. 

cloth .Net 8 

DISCOUNT, COMMISSION, AND BROKERAGE TABLES. By Ernest Heavingham. 

Size 3 m. by 4} in., cloth, 160 pp.Net 1/8 

BUSnOW TERMS, PHRASES, AND ABBREVIATIONS. Fourth Edition, Revised 

and Enmrged. fh crown 8vo, cloth, 280 pp.Net 8/- 

MEBGAHTILE TERMS AND ABBREVIATIONS. Containing over 1,000 terms 
and 500 abbreviations used in commerce, with definitions. Size 3 in. by 4} in., 

^ cloth, t26 pp.Net 1/8 

TRAMWAY JAATINO VALUATIONS AND INCOME TAX ASSESSMENTS. Bv 

K A. MWVsoh. In demy 8vo, cloth gilt.Net 2/S 

THE TRADER’S GUIDE TO OOGHTY COURT PROCEDURE. In loolscnp 8vo, 

cloth, 112 pp. . * . • . Net 1/8 

A COMPLETE GUIDE TO THE IMPROVEMENT OF THE MEMORY. By the late 

Rev. J. H. Bacom^ In foolscap 8vo, cloth, 118 pp.Net 1/8 

BOW TO STUDY AHD^253KEMBEfc B|#B. J. Davies. Third Edition. In 

crown 8vo 8 *. . . net 80. 

THE NEW REGIOTER-ACOOWT BjOK. CompilA bv fc. R. Stahilakd, P.CX. 

^ A.C.T.S. Size 9 in. by Si in*50^P-. specially ruled, qr. cloth . . • Net 8/- 

RADER’S HANDBOOKS. In crowr#8vo, doth, 260 pp. % . . Each Net 8/1 

’ Account*. Bj^$. W. Francis. 













COMMON COMMODITIES OF COMMERCE?. 
AND INDUSTRIES 

Each book in crown 8vo, cloth, with many illustrations, about i to pp. . Mat *2/8 

TEA. f rom drown to Com tuner. By A. Ibbetson. 

COFFEE. From Grower to Conramer. By B. B. Keame. 

SUGAR, Cana and Beet. By Geo. Martineau, C.B. 

OILS. Animal. Vegetable, Essential, and Mineral By C. Ainsworth Mitchell, 

B.A., F.I.C. 

WHEAT AJTD ITS PRODUCTS. By Andrew Millar. 

RUBBER. Production and Utilisation of the Baw Product By C. Beadle and 
H. P. Stevens, M.A., Ph.D., F.I.C. 

IEOH AND STEEL Their Production and Mannlaoture. By C. IIood. 

COPPER. From the Ore to the Metal. By H. K. Picard, Assoc. Royal School 0/ 

Mines, Mem. Inst, of Mitt, and Met. 

COAL. Its Origin, Method 0 ! Working, and Preparation tor the Market. By Francis 
H. W ilson, M.lnst.M.E. 

.TIM BER. Fran the Forest to its Use in Commerce. Rv VV. Bullock. 

^LEATHER. From the Raw Material to the Finished Product. Bv K. J. Adcock. 
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LECTURES ON INDUSTRIAL 
ADMINISTRATION. 


PART I. 

LECTURE I. 

Some Ethical Aspects of Industry 


By Professor W. R. SoRL^y, 

LITT.D., F.B.A., LL.D. 


In speaking to this meeting* I feel like an outsider wh^ 
has**trayed into a group of specialists, an amateur 
among experts. Your discussions have been scientific 
and technical; my contribution must have, the 
appearance of a series of platitudes—jof truths with 
which all are familiar, and which are only overlooked, 
(if they are overlooked) because they are so obviodS. 
Just this must be njy defence.* Truths' may be 
neglected owing # to their tefy f&miliaiity; jnd yet 
they may be important a# well its tsjje. Scientific 
study depends on. ananas and needs cOh«entrati*‘n 

, of mind on details. # the interest of these details 
lies in their relation.to Humaji knowledge or to human 

A—(17*6) *See Prcf.ee. •! 
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life as a whole; and the part should bl seen in tfce 
light cff the whole. 

This is true of every department of enquiry.* It 
is most plainly true of all enquiries into industrial 
matters : for they are very complicated, and yet they 
all proceed from something very simple and funda¬ 
mental. Industry is the name for the human processes 
by which material things are made subservienf to the 
creation of values: that is to say, to the production* 
of something which is, or which is supposed to, be, 
of worth to men. Here, therefore, we are already 
face to face with something fundamental, and pre¬ 
supposed in every industrial enquiry however minute 
ant}-technical: of something, too, which, if not simple, 
.yet always points back to this one idea of value. 

Industrial processes and the attendant industrial 
order have two aspects, which may be called extejnal 
and internal, the external aspect is mainly that oj 
machinery, or of machinery together with the raw 
material.supplied by the environment. The "internal 
.aspect is that of the human minds engaged in the pro¬ 
cesses and of their organisation. The latter flpeot 
has never been entirely neglected; but it has not 
received the same amount of attention as the external 


aspect or been studied with tjje same s c ie nti fic 
thoroughness. The lectures and classes of this meeting 
hSVs^attfimpJed to right the balance and to study 
the industrihLmin d*with the s^me care and as scien¬ 
tifically,^; industrial* mfcMnery has .been studied. . 
.But the mternah aspect* well as the external, 

•Mdiht Vva __!_ 


mity be ^fcnsidered from thei 
of industrial efficiency,‘that u 


nlited point of view 
t<3 saj, with respect 


only to the quantity and^pjality of th$ finished product 
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In this case the limitation is imposed from without; 
for,il is the material factor which prescribes it. The 
treatment will be psychological; but it will be 
psychology in the interests of material results. Now 
the mental process in industry is part of the mental 
life as a whole : it affects and is affected by the whole 
man—bis wants, his ideas, and his ideals. And 
.through these the psychological treatment passes into 
fhe ethical. It is chiefly because it does hot take 
the* economic factor as ultimate that the ethical 
treatment is larger than the merely psychological and 
assumes a different form. Two points of difference 
may be selected as fundamental. In the first place, 
economics has to do with values indeed, but HKly 
with such values as are embedded in material things; 
whereas ethics appraise these values by reference 
to % ^standard which is super-economic—the highest 
good for man. It is true that economists differ in the 
degree of rigidity with which they adhere to the 
distinction: forjndustrial facts are facts of life, and 
the e conomic aspect cannot be completely severe? 
from the ethical without making it unreal; but the 
economist deals with goods which can be exchanged 
or passed from hand to hand, and the highest goods 
in life do not admit of this transference: for these, 
he has no measure. The second point of differer.ee 
is that the moralist is not, like the*economist, content 
to ask only how indJstrig 
most efficient: he asks also 
bring out the best .whicfTa 
are capable of. 

On the first .point* mifch might be said, were it not 
too large a subject? to entej ujjlta here ; jts bearing only 


;1 .processes can be made 
how they ran be made to 
man's mind aud»«haract£r 
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can be indicated. The sole purpose of industry, we 
must remember, is to produce things of value. Regaled 
purely economically, these things must be capable of 
being exchanged, so that the price of the product 
becomes the measure of economic value. But the 
true or ethical value may be something which has no 
fixed relation to this economic value. A copy .of the 
Bible or of Shakespeare, for instance, may have more 
value fof life—that is, more ethical value—than a* 
bottle of champagne, though its price may be less. 
Now it is conceivable that industry should be so directed 
as to^produce material things which subserve to the 
greatest extent possible the higher or moral life. 
Buftleither the industrialists who direct the work, nor 
the economists who elaborate its theory, seem to have 
had that end^in view; and the moralists who have 
taken it as their* ideal have not succeeded in bringing 
it into living relation with the actual work of the world.' 
The first ^>bject for which work is done is the means of 
living, its further object is living well. But what the 
nature is of this “ living well,” and what things^con- 
tribute to it, are matters left very much to the choice ol 
each^nan, who either follows the ways of his ciass or, 
more rarely, develops a fancy of his own. On what 
.things does a man spend his moifty after the claims 
of mere living have been satisfied ? These are the 
things which‘show eharacter, and by them also charac¬ 
ter is formed. If alUme# gpugfit the highest ends and 
were l«f bytjje purest motives, thefti economic facts 
\fculd haamfJmse with moralTHeals.. In the last resort 
industrial difficulties gjise oil j>i moral deficiencies. 
Different men. have different fdeals«j some have 
hardly any ideals—at M&t .moral Ideate—at all. The 
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theoretical consequence is tnat economics is forced to 
restrict itself to one aspect only of life, and that not 
the highest; the practical result is that, instead of 
industrial harmony, there is an industrial scramble : 
and this industrial scramble is the result of moral 
anarchy. 

Thb second point referred to concerns industrial 
processes and the relation of the moral factors which 
•they involve to their purely economic factory 

Were, in the first place, a false assumption has to 
be exposed—the assumption that some kinds of 
industrial work, in particular, manual labour, are 
beneath the dignity of a free man and therefore 
degrading. It is not merely that some kinds of jiprk* 
are more exacting or less agreeable than other kinds. 
That is a fact which raises some difficulties and calk 
# fo» deHcate adjustment in the organisation of labour. 
It is sometimes consciously asserted, more often 
unconsciously assumed, that work of certain kinds is 
of its otvn nature an evil and that, if it has t* be done, 
its performance is the mark of a menial or servile class* 
'Th'f^sdbrflption is not merely an aristocratic prejudice ; 
it affefcts all classes and has become a democratic 
complaint. It is the fallacy both of the suj»erfine 
man who scorns to >oil his hands and also of the socialist 
orator who goes about proclaiming that work is an evil 
to be avoided and that the only eood connected with 
it is to restrict its houis, to limit its product and even 
to destroy its instruments *Now, this whol*.type of r 
thought is a survival fi»en»the Graeco-^loman civilisa¬ 
tion, which was founcted on slavery. It wSs shared 
alike by the, Slavas‘asd theft masters. The theory 
was not the basis pi* origin of«tivery. On the contrary. 
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the institution of slavery gave rise to the theory. The 
slaves were first of all set to do the hardest and most 
necessary work, and then the doctrine began gradually 
to make way that work of this sort was fit for slaves 
only, or (when slavery disappeared) for a menial class 
who did slaves’ work. Thus slavery might decay 
or disappear as an institution, and the view of life 
founded upon it might still persist. The finest protest 
against ij is to be seen in some of the monastic societies 
of the middle ages, when men of spiritual temper and 
intellectual culture devoted part of each day to manual 
toil and found that this work aided instead of interfering 
with hhe higher life. Moral ideals find their realisation 
inhuman life, and human life is always in contact 
with nature. No kind of necessary work is in itself 
undignified or degrading. We must look to the end 
and to the way ip which means are adapted to th^ end. 
To make two ears of com grow where only one grew, 
before is a moral triumph whether it is done by driving 
the plough or by applying a Mendelian formula. 

— Reduced to its simplest terms, the purpose of indus¬ 
trial work is to impose values on nature. Anti iPthe 
values are true values and not false values, the work 
is dignified and moral This is the fundamental 
principle; but *ts applications are Ridden by the vast 
complexity of modem industry. The workman in a 
modem factory cannot " see the end ”; he never 
catches sight of the finished product and knows nothing, 
of the «e to which it ml be put.. In this respect 
modem industfy differs fnfin^ntient handicraft, and 
the diffefence is due to two cctmected developments: 
the ever-increasing subdivision flfJaboiy which limits 
one man's activity to tfce repetition, of a short series 
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of, muscular ^movements; and mechanical improve¬ 
ments through which man ceases to be himself a maker, 
and* becomes only a minder of the machine which does 
the making. 

* An artist still paints a picture: the materials and 
methods he uses do not differ essentially to-day from 
what they were for the artist of two thousand years 
ago: aftd he can see his idea grow into completeness 
tinder his own hand. But no modern workmap builds 
a steamship or a house or even makes a table. His 
work is limited to a fragment so small that it is without 
any individuality or interest: the end that crowns 
his work is never seen by him, and were it see* he 
could not recognise it as his; and so the work, the effiat, 
alone remains, and is looked upon as mere Jtoil to be 
minimised—perhaps to be shirked—as far as possible. 
The*age alone is tangible. Two questions, accor- 
cfngly, may be asked, when this difference is admitted. 
In the first place, can we find, in modern conditions, 
any substitute for the old craftsman’s pride in his 
work? and secondly, do the altered circumstances- 
provide tuiy guide for the solution of the problem 
of the hours of work ? The first question concerns 
the conditions, the second has to do with the duration 
of labour. 

On the first question, there is little to be said; but 
it brings out an important difference and shows 
that it may be possible to turn an obvious defect 
into a real benefit Thoolt ?arpenter might «nake a 
whole table or chair and jp feave a personal and artistic 
interest in his work. * This is not so easy for*the min 
who amply muftis tht machint which cuts pieces of 
wood into lengths pn turns a sfipir leg. *The craftsman 
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of an earlier age would make a whole pied of fumitute; 
the labour expended on each part might be inspired 
by an idea of the whole and he could experiend the 
pride and joy of a completed piece of work turned 
out by his own hands. He worked alone, and in this* 
respect was an individualist: his inspiration and effort 
were thus so far selfish. The modem artisan*on the 
other hand, may have lost the particular 'form of 
interest and achievement enjoyed by his predecessor; 
but he may find compensation for the loss in s^new 
and more social interest—in the efficient organisation 
of the work. " Ever strive after the whole,” says 
ScUiler, “ and if thou canst not be a whole thyself, 
tfeen serve as the member of a whole.” Things have 
grown larger and more complicated. The modem 
worker cannot any longer be a whole or by himself 
complete one great and perfected piece of work >but, 
unable to be a whole, he can join himself to a whol§; 
and, in so doing, not only find compensation for what 
he has*lost, but discover a new value which was 
-absent from the old achievement. Not only has he a 
hand in producing greater work than lie? \fltblh the 
compass of a single man, but he becomes Conscious 
thal* he is one of a group, co-operation takes the place 
t of competitioa, he realises his social nature in his daily 
Jabour, and feels himself a part of the struggle and 
success which he scares with others. Of old a man had 
pride in his own work; now he may have pride in the 
common work. I cfo not^ndw how.often it is found; 
but there maf be*a pride*o^he factory, as there is a 
paide oi the regiment. And tfiiS is a social pride, 
whereas the craftsman’s and tSe»artisp’s is, after all,, 
a selfish paide? 
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for this two things are needed: knowledge not 
only of one’s own special work but of the way in which 
it 'fits into that of others and of the whole industry; 
and sympathy with those others. Knowledge is often 
too much severed from a man’s daily work. His 
own small function in the great machine may be 
easily mastered; and if he has an interest in knowledge 
at alf, he is encouraged and inclined to seek it in 
subjects remote from the commonplace grind; the 
w*>rk is gone through only as necessary toil-*—a means 
of making possible the life he really cares for; it is 
only for his leisure and in his leisure that he really 
lives; one part of him becomes a machine i^ order 
that for the rest he may remain a man. There can be 
no doubt that it is well for a man to have intereSTs cfT 
this sort, which stretch far beyond his daily routine 
a*d have no obvious connection with it.. Much has been 
done to encourage interests of this sort by the University 
Extension system and other movements which have 
arisen* out of it. They have widened the interests 
and brightened the lives of numbers whose minds 
were "betng dulled by monotony. They have given 
varirty of interest to life, but they have done little or 
nothing to make work itself interesting. Variety has 
its {dace in life ;,but enough has not been done if the 
working hours of life are left without any idea or pur¬ 
pose except that of receiving wages. The -siull 
monotony can be redeemed and^iride of work restored, 
only by som^ compsehwi^n «on the worljman’s part 
of the place his owjj individual labours has in the 
completed product and of the value of til* prodwbt to 
the Hie of ’sodgty. For this reason his education 
should not be .divorced fpjm his work: an imjprtant 
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part of it should be to show him the technical relatione 
of his own job to that of others in the same factory 
and the economic position of his factory and trade 
in the life of the community. The view of the whole 
relieves the monotony of continuous labour at a part 
and gives stimulus to what is otherwise merely 
mechanical routine. 

Not knowledge only, however, but sympathy also 
is needed in order that the common pride and interest 
in work lnay flourish. And sympathy is present «in 
generous measure in the modem workshop and modem 
trade union. The misfortune is that this sympathy 
is limbed by the horizontal divisions into which our 
industrial life has fallen—the divisions between the 
ThaSCal workers and those who plan and direct their 
Work. The’ natural divisions are vertical—between 
one factory and another, one trade and another. Had 
our industrial sjlstem developed on different lines, 
we might have had, in competition, a rivalry of excel¬ 
lence instead of a struggle for spoil. But the fact 
that the employing and directing class has had the 
command of capital, and that the class of rSanual 
workers has not, has led to alienation within thtf unit 
of production—within each factory and within each 
trade—which hqp already proved disastrous to the 
national economy and may prove fatal. It would be 
out*of place here to enlarge on this central feature of 
i the industrial struggle* But it is clear that it foments 
misunderstanding and Substitutes antipathy for sym¬ 
pathy; and without sympathy and understanding 
the Vorld tf industry will neversceasi from evil 

The question that remains is wfffether *t|xat broader 
treatment of industrial matters wbieh, I have called 
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ethical can jfield any guidance on the problem of the 
hour» of labour. I think it can; but it will be a guide 
onl£, not a solution; and the guidance it gives will not 
be easily translated into terms of arithmetic. 

There are three different principles to which an 
appeal may be made for limiting the hours of labour. 
Iri the^irst place there is a physical limit to the number 
of working hours; and it is the time after which 
fatigue makes work impossible. In the second place 
theje is an economic limit. It is the time afttr which 
the work either deteriorates in quality or diminishes 
in quantity as to make it not worth while for purely 
economic reasons. The diminution or deterioration 
may be seen immediately, or it may only take effect 
in the “ long run ’’; and important results follow 
from this distinction ; but in both cases the considera¬ 
tion of a purely economic character. Bqf there is also, 
jn the third place, an ethical limitation; and this 
is the time after which the leisure left to a man is 
insufficient for a worthy human life, or wheje the toil 
is so great or so long continued as to blunt individual 
character.* 

The «ethical limit will probably be shorter than the 
economic, while it is clear that both the ethical and 
the economic are porter than the physical. But no 
exact statement can be given of the point where the 
ethical limit is reached. We cannot say that it is *t 
eight hours or at seven or at any f>ther definite figure. 
Nor can we say .that itais *hi ^alhe in all traces or the 
same for every man. J.tk this matter, as in others, 
general rules can only be reached by compromise. Nor 
is this comprt>mige*itself unethical. The moral hie 
consists in a man.making jtjje best of circumstances. 
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not in circumstances doing the best for a ifian. Indeed, 
we must remember that, if it is really an ethical 
principle which we are seeking, then the ground for 
restricting hours of work and providing hours for 
leisure will depend upon how the leisure is spent* 
I have taught logic to a class of miners in Northumber¬ 
land, and think their leisure was well-spent and their 
employment of it justified the limitation Of their 
working hours. But if the leisure is spent in racing" 
whipped and betting on the result, the reason for 
providing that leisure can hardly be described as 
ethical. 

There is also another side to the shield. It is un¬ 
popular but I will venture to state it, though only in 
tlfe form of two concluding aphorisms. 

• (1). A’man should give an equivalent for what he 

gets. There may be difficulties in applying the prjpgjple 
in these days Of mechanism and subdivided labour^: 
but it is a fundamental moral law. The excellent 
maxim '^A fair day’s wage for a fair day’s work ” 
needs emphasis on the last five words as well as on the 
■first four. 

(2). Work is not bad or to be avoided because 
it is irksome. It is good to feel tired sometimes, though 
it is not good to feel tired all the time. Nothing great 
has been accomplished without toil. 
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LECTURE II. 

The Need for a Science of Industrial 
Administration 


By J. A. Bowie, M.A. 


(I).—Present Day Industry 

It is always difficult to prove the need fdr a thing* 
that has not previously existed. Usually we become 
conscious of a need only when we nave lost its 
satisfaction. Our sense of loss is then a measure of 
our need. It would have been difficult for Watt or 
Stevenson to prove the necessity for steam* power in 
industry before it existed. The inertia of the status? 
quo and the opposition of vested interests have always 
been the highwaymen on the road to progress. There* 
fore to prove the jieed for developing the science of 
Industrial Administration, we must point to the 
weaknesses of the present and endeavour to show how 
its application will remove them.* 

The present is a development from the past and like 
most other mushroom grpwtfis has f§iled to develop 1 
evenly and consistently. One hundred -and sytty 
years would rej>resgnt the ago»of the present industrial 
system and, ’compared wi^h our social systems, it is 
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yet in its greenest youth. Our educational, ecclesias¬ 
tical, military and political systems have attained the 
dignity of age compared with our industrial. The 
revolution of the methods of production beginning in t 
1760 supplanted the old domestic system. While 
it is impossible to agree with those who idealize the 
old it is equally impossible to deny that its conditions 
mplied an absence of the problems and perplexities # 
that beset the present. The old craftsman had every 
reason tb be proud of his craft because he ministered 
directly to the consumer and his sense of social service 
was never dimmed by remoteness. He organised 
himself, marketed his own wares, and had the absence 
of that feeling of being controlled by another. He 
exercised in his own person the functions we have 
bow separated between the workman, manager, 
employer and merchant. All that is changed; «n<J 
changed for eve?. It is impossible to conceive of tho 
present population of the globe being maintained 
on anything like a reversion to the old system. Any 
suggestions in that direction can be definitely put 
away as amply economically impossible. Ko£e must' 
lie is the proper direction, organisation, and adminis¬ 
tration of the new. Our first task then is to examine 
present-day industry with a view„to determining its 
stage of development. 

A wide view of British industry from the point of 
view of its form and outlook immediately reveals the 
greatest possible rangelif Variety. No doubt industries 
‘must differ so far iniorm seconding to their economic 
KnStationn* The very conditidhs of some industries 
favour large scale production and joint stock organi¬ 
sation, while others are ipare conveniently conducted 
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on a small scale and by private employers. But this 
does .not account for the great diversity of policy and 
outlook, because no matter what the size or form of 
a business, a common policy could dominate it. These 
differences of outlook are not accounted for by essential 
conditions and such differences face us at every turn. 
Apart,from different trades and industries, if we take 
firms engaged in the same industry we find an enormous 
variation, a limitless range of design, plan, structure, 
an<{ function. This variation descends, eveft to the 
details of mechanical equipment. In a recent report 
of the Advisory Council of the Ministry of Reconstruc¬ 
tion on the Standardisation of Railway Equipmgpt it 
was stated that on British Railways there are 200 
different types of axle-boxes, that every Railway 
had adopted different types of tyres, springs,'and axles,* 
and {hat there are in use over 40 variations of the 
Ordinary wagon hand-brake. This 'diversity exists 
also to an equal degree in the realm of business 
policy. , 

A bird's eye view of British industry presents an 
awkward patchwork of disconnected and ill-assorted' 
self-sufficient units. Firms exist in every stage of 
development, in every stage of being and beconjing— 
progressive firms, ^retrogressive firms, stagnant firms. 
To the onlooker it seems like a museum with exhibits 
ranging from historical antiquities up to what will be 
fifty years hence. You find trades untouched by the 
Industrial Revolution, .the, cydeaie of 1760 left them 
care-free and undisturbed; you .find 1760 factories 
with antiquated machinery and methods, with poly¬ 
poid labour and longhorns. Some of these even pride 
themselves on keeping up the old traditions. Each 
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stage in the evolution of the factory system has its 
crystallized embodiment in the industrial world of 
Britain to-day. Then you find a modem firm and 
again you find a 1950 firm—one not content with 
merely embodying the tried and tested developments 
of organisation but stretching out towards better 
hings and cutting a pioneer's path for itself across 
:he undiscovered country to the future. The* whole 
vide prospect of British industry presents one with a 
series of* specimens of industrial organizations, each 
preserved in its hermetically sealed compartment by 
the methylated spirits of human inertia and ignorance. 

Th| reason for this museum aspect of industry is 
amply the ingrained narrowness and traditionalism 
so prevalent among the men at the helm of British 
Industry to*-day. The self-sufficiency of each unit, the 
all too commoji fallacy of" my business being uniqu|,” 
the jealous guard against interference, all lead to* 
sectional thought and disjointed movement, and indus¬ 
try instead of presenting a single forward match like 
soldiers on parade, looks more, at a broad view, like 
the scuttling hither and thither of a holiday* crowd* 
cm a railway platform. This self-centred attitude, 
this qarrow confinement of thought to one’s own 
business and disregard of the huge modem strides 
that some of the more enlightened firms in this country 
and many more elsewhere have made, has left British 
industry in a backward position from the point of view 
of its organisation, in ^ England we have the huge 
variation due to»a greater oj less clinging to tradition, 
fofindustry was bom here and i$*oidest here. More 
than any other country it has meant^that the particular 
personality of its director, his stage of* thought, his 
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eccentricities, and even his idiosyncrasies are stamped 
indelibly on the business he controls. As it was 
vivialy put recently, British industry is a “ riot of 
individuality.” 

Thus we find in British industry that there is no 
uniformity in either the practice or the principle of 
Administration. If you study it district by district, 
industry by industry, or firm by firm, you are at once 
struck with the peculiarly chaotic pattern it presents. 
If o*e industry can be selected more than another 
to demonstrate this, it is the Building industry. It 
may be that its economic conditions account for its 
peculiar characteristics. Certain it is that it i/ an 
industry which has escaped the movement towards 
large-scale production and that it is essentially subject 
to extreme booms and depressions. 

JWhakever be the contributory causes tt is certain 
that there is as between different firms no settled 
system or method of managing. The key-note to a 
comparison between firms is to be found 1 in the 
personality of the man at the head. As is the gardener, 
sdis the garden, and as is the employer so is his business. 
At the ofte end of the scale you find the operative who 
has risen to an employer's position. Normally he 
is quite unfit for the task of managing, he lays exclusive, 
stress on getting the work done and his attempts at 
directing are confined to becoming^ a sort of super¬ 
numerary foreman. It is a fact,to<^that such operatives 
often make exceedingly bid masters. They ar^usually 
hard on their employees aid are distmctljijnelinoi 
to expect too mpch’. Tfiis may perhaps account for 
the assertion made «t a meeting of. the Building 
Trades Parliament, that " Atoiy employers are not 
*-<»*»> 
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fit to be decent labourers." At est imating , p lannin g 
ahead, employing and discharging, in Ordering raw 
materials, and in costing and general office methods, 
the operative-employer is usually the merest novice, 
and when the subject is broached frankly declares* 
that all such work is non-productive and therefore 
to be sternly discouraged. His knowledge of how his 
business is doing consists of a series of sporting guesses, 
and ha has no exact knowledge of what contracts* 
pay him, much less of what items in any contract. 
If you ask him he replies " I keep it all in my head." 
Hisjaosition is quite as ridiculous as that of the captain 
of a sinking ship who, when approached by the terrified 
passengers, confesses his ignorance of detail and says 
he has not the slightest idea of where the leak is. 

Contrast these primitive conditions with those that 
exist in a fnodem advanced factory. In tha fetter 
the various functions of management are clearly realized 
and they are relegated to separate experts, each 
responsible for his own proper function, but working 
in harmony with the others. There you find a Welfare 
Department, an Employment Department! a*Planning 
Department, a Works Library, a Costing Dejfartment, 
all forking in harmony to produce the maximum of 
.efficiency with minimum of waste. 

• These are, of course, two extremes. It is not 
suggested that all justnesses must be similarly systema¬ 
tised. Many will nqf cajT^ it; but no matter how 
the unft, its efficiency demands that these functions 
^ fui^Jlnd. fevdi if it be a ope-man business 
that one man in his own perso^ must falfil «u the func¬ 
tion* which % larger business can relegate to a serin - 
of distinct, though abf separate, departments. To 
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reduce it even to its last limits, the professional man, 
selling only his own services, must, to be efficient 
exercise over his activities the same functions. His 
Welfare Department is his own physical fitness, his 
* Planning Department is his time-table of engagements, 
his Library is too obvious a necessity to need empha¬ 
sizing,*his scale of fees is his Accounting. So through¬ 
out every business, whether goods or services are sold, 
'whether it be manufacturing, conveying, retailing, 
commercial or professional, there is managing to be 
done; no matter again what the size or nature of the 
business, the functions of management are con^ant, 
and good management a necessary factor to success 
in every case. 

To sum up, in every commercial or ■ industrial' 
enterprise good management is necessary to efficiency, 
3 pd»good management is one thing no matter what the 
size or character of the business managed. But the 
facts of simple observation prove that no one policy 
or stage; or level of management-developmeflt charac¬ 
terises British industry and therefore we are bound to 
deduce \hit on the whole British industry is either 
under-ihanaged or mis-managed. 


(II).— The Common Threads. 

If we see around us thousands »f diverse and con¬ 
tradictory ways of doing the same^hing we can conclude 
that each is not the bdt. We can also conclude that 
there is a one best ,wa^, alrd it is°surely tb$ interest 
(and obligation ji you # will) of industry to discover the 
best way. And the only way to hoover the beat 
way is along tye load that ffiftuanity i^is ever to tread 
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when faced with a new problem, the way of study 
•and investigation. The principle seems almost* ^elf- 
evident. If faced with the question "Is there any need 
in Britain for a study and comparison of the various 
ways in which Employers run their businesses ? ” it 
is impossible for us to think of anyone, except perhaps 
a very reactionary employer, replying “ No, there is 
no need of studying management ”—the presumption 
being that it is perfect and incapable of improve¬ 
ment. 

The only other objector would found his case on a 
statement that there was no such thing as a Science 
of Management; that it was a matter of expediency 
afcd common-sense and that the hundreds of different 
• considerations and diverse circumstances encountered 
made it impossible to reduce the art or the practice to 
a set of rule's or a definite system; that the variables 
were too many and the constants too few to solve the 
equation. Here you deal with materials, money and 
men and'how they mutually act and react the one on 
the other and each on both, and out of this chaos of 
compounds it is impossible to establish general case? 
and particular principles. * 

Such a position is utterly and entirely wrong, but 
what it does *rve to do is to emphasize the difficulty 
*f the subject, and incidentally the very urgency of 
the necessity for its solution. There has never been 
a science but what ignorance has condemned it before 
its birth. It ^has dedared It an impossibility, and 
d$en when it hai struggled to .its feet it has been 
condemned as a thing ol the tievil and a Rl»<-iy 
Art. The search for the Alchemist’s Stone, for 
the Elixir of J-ife and ' for perpetual motion has 
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represented the youthful stage and extravagant 
claims of Sciences which now we all respect. And 
so it may be with the movement popularly known as 

Scientific Management,” it may have made excessive 
claims and have developed lopsidedly in some directions, 
it may have neglected essential factors and so presented 
a harsfuand crude doctrine to the workers. But that 
,is of course the Black Art stage of a youthful claimant. 
It was an excellent thing done to death and in its opera¬ 
tion most unscientific. It deserves most the name of 
" Mechanical Management.” It was the pioneer 
attempt of a good engineer who did not fully appre*iate 
the human factor in management. In later life he 
recognized his mistake and his successors have doife 
much to correct it. To Taylor the factors on which' 
management operated were three-fol<J—materials, 
monfc£ and human machines worked by the motive 
power of gain. Labour to this one-sided pioneer was 
just another type of machine worked not by^steam or 
electricity but by money. Man, however, is the focus 
of certaig sciences and whether in his work or his play 
he obeys the dictates of his nature. Thus his physical, 
mental and moral being must be considered in dfter- 
mining the conditions under which he labours and the 
sciences of physiology, psychology and ethics all have* 
their bearing on the problem. 

As to the argument that business management 
is a matter of common-^er^e and not a sci^pce the 
answer is obviobs. First there is po separation 
between common-sepse apd science; science is ftjganisetf 
common-sense. £ommpn-sense. alone is often ex¬ 
tremely uncommon, !n any cpse it varies enormously 
.from person to person. It .increases enormously in 
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potency when it is substantiated and justified by the 
synthesis of all available facts and the deducing of 
principles. It is then put in a solid form suitable for 
transport and can be carried wherever it is required, 
and preserved for the use of future generations. 
Again, the science of to-day becomes the common- 
sense of to-morrow. The argument that business 
management is mere expediency is simply an emphasis, 
on the \&riety of detail it involves and acts as a stimu¬ 
lant rather than a deterrent to the scientific enquirer. 

Every Science has its elements and the factors of 
production are the basic elements in the Science of 
how to manage them in order to produce the maximum 
result with the minimum waste. Labour, Capital, 
and Lanci are the three elements of the study of 
management in order of importance. These are the 
common threads which interwoven in diverse’ Wys 
in the loom of management produce the whole mulfl- 
tudinousjy-patterned world of industry. The only 
common principle in weaving the patterns at present 
(when there is no agreement as to policy)., is that 
they must be made in conformity with the modicum 
of industrial legislation enacted by a proverbially 
laissez-faire state. Again, under the present system 
'they all conform to the scheme of profit-producing 
•for the owner, else there ceases to be production. 

Beyond these there are no common threads and on 
this mgagre foundation 9 f ymiformity you have the 
most fantastic diversity,of structure. Yet each of 
\hese primary factors can ba used rightly or wrongly. 
In considering Land .-.you have questions relating to 
rite, access to transpor^.contour* facilities for touring, 
water-supply, municipal .on county* by-laws, proximity 
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to power-plant, subsoil, sewers and drains. In the 
matter of Buildings you have design, ventilation, 
grouping, lighting, heating, haulage, routing and so 
on. In considering the best methods of financin g 
the business you have to take into account another 
large group of considerations relating to share-issues, 
or bank borrowings, or mortgages and bonds. You 
have to cletermine the best investment for your capital, 
in matter of machines and appliances, the jnarkets 
for jaw material and for the finished product. You 
have to retain control over your business by an efficient 
system of costing and in many cases it can be accom¬ 
panied by statistical or graphical control. €lut 
perhaps the field of business which more than any othy 
repays study is concerned with Planning. This is 
a wide subject and ranges from purchasing of material 
agd iools, routing of work, instruction cards, to time, 
motion, and rhythm study and the effects of Fatigue. 
The factors more particularly concerned with labour 
are of ever-growing importance and need the most 
careful investigation. The general education of adults 
aid morS especially of the young is of vital importance 
to indifitry but is hardly within its jurisdiction. 
The selection of workmen, however, according toJheir 
innate abilities for particular tasks, so .as to prevent 
misfits, is of great economic importance. Some firm/ 
have to take on three times the men they want before 
they get the class required. These have all to be 
interviewed, assigned to lobs, 'trained and tested 
and tried, and two-thirds »of them are often founfl 
wanting. In the Case bf an agricultural ufiptemecit 
firm employing’nosnllly 2,400, some 7,200 passed 
through their hanjia in a yea Thus 4)800 men were 
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discharged after trial, with a consequent enormous 
waste of time and materials. Then apart from .selec¬ 
tion there is the question of training, transferring‘and 
promoting. More and more betterment work is 
coming into prominence even from the mere point* 
of view of a business-investment. Not that we mean 
to suggest that this should be the only point-of-view, 
for after all it is by no means certain that the chief 
busines| of life is to make a living. Then there are 
the hugely embarassing yet pressing questions concerned 
with methods of wage-payment. 

No science again would be complete unless it sought 
to Sfetermine as distinct from the above, which we may 
<^11 internal management, the true policy of what we 
. may call social management. Which of the four parties 
interested in the industrial world ought to control 
and manage production ? Ought the State jq the 
national interests to guide and direct industry for tlje 
good of the whole ? Ought the consumers of the 
particular commodity produced to control tha industry 
whose products they consume ? What of the workers 
who spend their best energy and the pleasantest part 
of the day-time in producing some particular com¬ 
modity, ought they, whose standard of life and place 
in the sun is controlled by that industry, to control it 
m turn ? Or again ought he whose money buys the 
round-about instruments of modem production, ought 
he to retain sole control of it ? If not, which other, 
or how many others’of, fhf four, or ig what proportion 
and with' what powers ought a combination to be 
effected*! When you deterfhinS *on an innovation 
you have to enquire tow to Effect *ij, and how , to 
translate without killing! and how to educate 'jip 
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the new determinant to his new functions and respon¬ 
sibilities. In answering these questions and in deter¬ 
mining effective methods there is room lor a great deal 
of investigation and research with a view to formulating 
Specific principles. 

(III.)— The Present Need. 

Never was there a time when these problems were 
so gressing. Now is the testing time. The next 
decade will be a critical one in the history of British 
Industry. The nation has been bled white in the 
fierce European struggle, and on its cessation ff*ds 
itself faced with the keen competition of two young 
and progressive nations that have not been similarly 
handicapped. America and Japan are certain to be • 
very, serious rivals in the near future. > Then again, 
tjebtor nations in order to pay their indemnities must 
export goods to Britain. This may benefit the British 
consumer but will certainly tell against the home 
producer. These facts will not make themselves felt 
knmeduftely because there are arrears of production 
to make up, but once normal conditions obtain the 
hard facts of competition must be faced. How are 
these to be met ? Jhe anti-dumping regulations for 
the protection of key-industries are intended only t» 
prevent the unfair use of capital by selling under 
costs in order to oust a rival from the market. Apart 
from the technical difficulties «and the cumulative 
tangle of retaliatory methods it is in any case a protec¬ 
tion only in hornet markets. The competition due.to 
greater efficiency iq production will still exist and 
it is only by tuning up organisation that the British 



26 


LECTURES ON 

• * f) * 

manufacturer can meet it. The present time is the 
greatest opportunity the British employer has had 
since the 18th century for introducing innovations. 
And with characteristically British lack of foresight 
we have nothing prepared to meet the crying need 1 " 
for reform. True there are factions and sections and 
interests each with its hobby-horse scheme, there are 
reports of hurried conferences, there are the individual 
experiments of pioneers, there is the scurry to America 
in search of ideas, but nowhere have we put before us 
the considered collective judgment of men who nave 
set themselves deliberately to analyse the needs of 
thm situation. We have researched in everything 
except industrial management. Important as is re- 
ftarch in every direction this is of even greater necessity, 

‘ and so far in Britain it has been woefully neglected. 
This, as we ^hail see, has not been so in otter coqptries, 
and much of the success of our Transatlantic rivals 
is due to their specialization in this direction. 

To illustrate this let us take one question .only out 
of the almost endless number that face us—the question 
of profit-sharing. At the present time there is both 
in this country and in America a revival of ihis old 
practice. It is hoped by this means to solve our 
labour troubles. We say advisqUy " old practice ” 
because the principle was recognized in France at 
rise time of the Industrial Revolution and was actually 
applied in Ameri& in 1794. A generation ago it 
was revjved in Amerida»and many profit-sharing 
schemes were kmnphed, mpst of which did not stand 
tfie test ef time. There were seasons for this and these 
reasons are fruitful lessons for, the present. Yet 
today we find a multitude of firms in this country 
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who are prepared to lean on this broken reed. Each is 
seeking in its own limited way, with its own limited 
knowledge and opportunities to determine the one best 
yay. Think of the tremendous re-duplication of effort 
and waste of energy involved and after all resulting 
only in crude, unenlightened decisions. For already 
hundreds of experiments have been tried and very 
Jjttle has been done in the way of collecting, analysing, 
adjudicating and coming to some conclusion as to the 
real effective service of the scheme and of the rules 
and principles that underlie its operation. It is not 
our purpose here to pursue the matter further but the 
following questions are suggested to show the necesdfy 
for a thorough scientific enquiry. How far is the initial 
success of profit-sharing due merely to its novelty? 
Does it promote efficiency among the employees ? 
Does ft cause dissatisfaction ? What happens in the 
lean years ? Why are higher wages *so often asked 
in place of a bonus ? Does it increase the stability 
of the labour force ? . 

What applies to profit-sharing also applies with 
Squal, if nftt greater force to the hundreds of other 
industrial problems. One exceedingly important modem 
movement in industry, Welfare or Betterment Work, 
once the scorn of scoffers, has come ip stay, but in 
what precise form it is impossible to tell. All ovef 
the country employers are learning to call it business 
and not philanthropy and each employer is seeking 
to develop for himself* tife njefhod that hgst meets 
his particular conditions. • There is great need of a 
comparative study* of* die various systedhi already 
adopted by advanced firms and of some attempt to 
adjudicate thyir^ralative values with * view to Mure 
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guidance. Material for such a study is already 
abundant in this country and there are distinct .signs 
that this movement is awakening to self-consciousness. 
But much remains still to be done. Until the various 
systems, their aims and methods, their effects on output 
and efficiency have been investigated each new aspirant 
has to learn by the slow, laborious and expensive 
method of trial and error. There can be no doubt that 
in these matters Britain has much to leam from its 
American rivals. But methods to be effective imust 
be learnt with discrimination and applied with caution. 
It is unwise to attempt to transplant schemes from one 
country to another and hardly less so from one industrial 
unit to another even in the same country. And it is 
ilong these lines that American specialization in 
management problems has advanced most rapidly. 
In the United States to-day there are hundreds jaf 
experts who devote themselves to one single branoh 
of the study of industrial organisation and who offer 
their services to individual firms as consulting specialists 
in that particular line. This movement is yet in its 
infancy in Britain. To illustrate the wide'scope ft 
embraces we mention a few of the subjects tllat have 
been, definitely specialized in America. These are: 
the Factory buildings, the Power Plant, Mechanical 
Equipment, Tools and Patterns, the Handling of 
Materials, Selection and Training of Workers, Direction 
and Control, Labour Relations, Methods of Wage- 
Payment,. Profit-sharing,’aftd Co-partnership Schemes, 
Planning, Time, Motion and Fatigue Studies, Pur- 
ctiasing arid Storing, Advertisii^ and Selling, Industrial 
Coat-finding and the Graphical Snd Statistical Control 
of Industry. Thus we sw it is already clearly recog- 
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sized in America that the future progress of industry 
is bqpfid up in the creation of a force of executives 
trained and educated in the principles of Industrial 
Administration. These principles they have already 
decided can be definitely taught and explained for the 
guidance of the uninitiated. They fully realize that 
the true'jdace of management is on a level at least 
co-equal in dignity and importance with the so-called 
learned professions. And indeed it could be main tained 
withtfruth that the business administrator exercises 
a power infinitely greater than does any professional 
man, for he practically determines the conditions 
under which the huge mass of the people must wdrc 
and live, and the great responsibility he bears combine^ 
with the intricacy of his task alike call for thq highest 
type of practical intelligence carefully trained along 
th% soundest lines. 


(IV.)— Conclusion. 

The case for the specific study of Industrial Adminis- 
t At ion is fotmded on the perplexities of the present 
situation? on the advantages that will accrue from 
the development of the Science and on the clear lead 
given us by our commercial rivals. .The present 
restless state of labour is no mere after-math of 
war, or the midsummer madness of q. bewildered pro¬ 
letariat, but is a real stage in tlys progress of democracy 
and must be treated as*su?h.. "ftie questions asked 
require a definite answer an8 the formtfiation of such 
an answer mean§ a'dispassionate study of th? whole 
problem. British industry h& developed neither 
consistently no* jyogressiveljA due to ^ the fact that 
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free-play has been granted to a type of individuality 
not always great enough to bear the responsibilities 
with which it was entrusted. Combined with this 
there has developed from a monastic origin an educa¬ 
tional system which has sometimes prided itself on ifs 
purely cultural and unpragmatical outlook. To 
attempt to commercialize education is no floubt to 
degrade the instrument of a larger aim and a wider 
usefulness, and such need not be attempted. Indeed, 
t is one of the gross faults in the present system that 
t forces the man of genius and artistic ability to bring 
us wares to market like a pound of butter. What 
^irged here is that if a man is to devote two-thirds 
>f his life to a particular task he be granted the 
>pportqpity of equipping himself for it by a suitable 
sducational training. No educational system that 
Joes not offer him this opportunity is fulfilling com¬ 
pletely its social function. But the first necessity is 
the clear formulation of the science of Industrial 
Administration and for this there is no lack ohmaterials. 
Time was when industrial experiments were guarded 
with the same secrecy as technical patSntl, but the 
present tendency is rather to use them for hdvertise- 
mests, though without doubt many have been initiated 
out of pure missionary zeal In any case there can be 
no doubt that it is to the great advantage of industry 
that these shoul^ not be lost sight of in the way that 
Dr. Taylor lamented. Rather should these industrial 
innovations be r&oufed, examined, described and 
analysed, and the principles that experience has 
apfxovtcl be utilized for futdre guidance. There can 
beau ordered progress without this.*. 

Technical * colleges ten of comparatively recent 
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development and the principle has been conceded in 
this (Election. If technical experts benefit greatly by 
college training why should not management experts ? 
Why theoretical training in the one case and mere 
rule-of-thumb in the other ? It may be that just as 
we lost to Germany through our initial neglect of 
technical research we may similarly lose to America 
through our neglect of research in the many-sided 
problems of administration. What is needed is not 
so much the production of “ general practitioners ” 
in industry as the definite training of specialists each 
capable of assuming in a fully enlightened way t he. 
guidance of industry in his particular sphere. It rrfay 
be that this falls more directly within the province of 
our technical colleges. It seems to be the established 
custom of our Universities to teach the pure as distinct 
from the applied sciences. And it is certain that the 
usual commercial courses now being’ promoted in 
many of our Universities aim at imparting the 
principles* of pure industry, rather than applied or 
administrative. But after all the main fact is that 
the need i! rdhlized, and the establishment of commercial 
courses by our universities is a welcome sign of the 
present trend of events. But further specialization 
is necessary before ‘the movement can attain its 
maximum influence on industry. When this has taken* 
place the gap between education pad industry will 
have been bridged to the mutual benefit of both. 

To-day British, industry'standi at the parting of 
the ways. Our commercial supremacy is being seri¬ 
ously challenged Tterf can be no doubt aS to the 
advantages ous rivals ‘enjoy irf natural resources, in 
conserved strength and in fifAndal position and it is 
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only by keen progressive methods that we can maintain 
our ground. After four and a half years speijt in 
producing instruments of destruction there lies at the 
door of British industry the supreme necessity of 
increasing production and this can be attained only 
by a study of the best means of organiisng the factors 
of production. It is certain that both in Amaica and 
in Japan the keenest scientific interest is berng taken 
in the, problems of business administration. The 
literature issued on the subject bears this out. VJthin 
the last twelve years several hundreds of books have 
Jjeen published in America on the subject of industrial 
management. Eminent business men, efficiency en¬ 
gineers and University professors have contributed to 
this masf of literature and the United States Bureau 
of Labour through its investigators has done much 
to stimulate the study. Besides these over twenty 
periodicals appear regularly in the United States 
dealing with this subject. This progress is being more 
than maintained in the United States and compared 
with this the movement in Britain is still in its infancy. 

Thus we see that the urgent demands of tHfe present 
on the one hand and the hard facts of the coming 
competition on the other alike call for a scientific study 
of every possible means of increasing output. This 
C can be attained only by concentrating attention on 
methods of production and administration and the 
development hantl in hand of thoroughly modern 
technique along with the most efficient management. 



LECTURE III. 

Some Tendencies in Industry 


By E. M. Wrong, M.A. 


I.—The Shop Stewards’ Movement. 

In the majority of trades shop stewards are not thd 
recent creation that we are inclined to think them. 
Some trade unions are still without them, others have 
not* hat? them until recently, but in most the necessity 
of a local delegate, to collect weekly subscriptions, 
to pass on information to the district executive about 
the works* where he is employed, to act as' a link 
between tjie union branch and its members in the 
factory, to be a spokesman who shall represent the 
unionists*in the shop to the foreman or manager, 
had long before 1914 led to the creation of such officials. 
Probably the oldest form of shop steward is found in 
the printing industry, where the" Head of the Chapel,” 
despite his ecclesiastical name, fill# the office. To 
complete the organisation # of.trade«unionism fy>m the 
national executive down through the district and branch 
to the individual menjher, gome local delegate, generally 
called a shop steward, has been eyolved. 

But if shop stewards are ijq new thing, the shop 
stewards’ movement fc, if anything five»years old can 
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be called new in these times. The old functions of 
shop stewards in the engineering trades were stwctly 
limited. Their duties and remuneration are laid 
down in the rules of the Amalgamated Society oj 
Engineers as follows :— 

They are to be appointed by the district committees 
of the union and to be under the direction and 
control of these committees. They are to examirtfe 
the contribution cards of the members of the society 
and of all new workeis claiming to be members, and 
to report, at least quarterly, to the district committee 
bn any matters concerning the engineering trade; 
so that the committee may be kept posted on the 
trend, of affairs. Shop stewards also are to report 
at once any breaches in trade union regulations, 
and if ane of them is discharged because, in the 
employers’ view he fulfills his union functions Joo 
thoroughly he is to receive full wage benefit from 
the union. For every quarterly report Jie is paid 
four shillings. 

Thus, in the A.S.E. constitution, it is clear that flie 
office was intended to be mainly honorary, ’providing 
no career in itself though occasionally it has paved the 
way to full time union employment. The shop 
steward’s duties are not supposed to be onerous enough 
to interfere with his work and he is designed to be 
a channel of inforcatiuiv rather than a representative 
of his organisation. 

, But even before the pu£lic,hear(} of the shop stewards’ 
movement changes „were taking place. In a few 
districts, amongst thejq Woolufich Arsenal, the shop 
stewards before the w$r. had inquired much larger 
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powers than the rules of the unions recognised. In the 
Arsenal they had formed a committee which was 
recognised by the union and by the government and 
..which was in practice though not in theory a separate 
district committee of the Amalgamated Society of 
Engineers. 

Still ip most cases, the shop stewards were a very 
/ninor cog, though a useful one, in the union machine ; 
war conditions changed their position. Strifes were 
forbidden, strike pay was abolished, the national and 
district executives of trade unions were more restricted 
than they had been, and the field was thrown o^IT 
for new and extra-constitutional leadership. " Rank 
and file " action as a revolt against official leadeft 
was not unknown before 1914 ; under war Conditions 
any such revolt looked to the shop stewards for 
guidance. Changing workshop conditions threw the 
shop stewards into prominence still more than did the 
prohibition on strikes. New machines were intro¬ 
duced everywhere, old operations were subdivided, 
piece-wo^k was increased, dilution was encouraged, 
and the unions needed tar more than before some 
local leaders to represent their point of view and to 
keep a record of war changes. In engineering there 
is no “ book ” of prices (probably there never can be* 
one); the piece price is fixed separately in each shop; 
often for each operation or series tif operations, and 
may vary with each typg of machine. p»e shop 
stewards knew the conditions in the styjp better than 
any district secretajy.covjld know them and bName tjiS 
workers' mouthpiece tothe management. It was thus 
in engineering, tine of the mo^ conservative of trades, 
that the movetaait' became most pronounced, for it 

A 
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was in engineering that conditions changed most 
rapidly and that feeling grew most acute. 

The movement first received public attention on the 
Clyde but it was springing up at the same time in all. 
the chief engineering centres. In Glasgow it developed 
its most unconstitutional side,—unconstitutional from 
the union point of view as well as from that of.employ¬ 
ers. The prohibition of strikes did not remove griev-, 
tnces bat it destroyed the union executives’ power 
)f negotiation. The stewards took things into Iheir 
jwn hands and formed a “ Workers’ Committee ’’ 
insisting of shop stewards from all the works in the 
Jistrict. The district committees of the engineering 
Snions appointed more shop stewards than had 
:xisted before; at the same time the workers in some 
hops elected their own spokesmen without union 
sanction or‘ratification. Thus there were two* types 
of stewards,—the old official one, nominally responsible 
to the union district committee but becoming more and 
more independent, and the newer type, outside the 
regular machinery. The stewards in different unions 
employed in the same works met together; in somi 
cases the less skilled workers joined the craftsmen's 
orgahisation, in others the old division between skilled 
.and unskilled'remained. To conduct the Clyde strike 
of 1915, the stewards of different works formed the 
Clyde Workers’ Committee to represent all works in the 
district. This computtee c was more industrial in 
character than any one of the unions which composed 
it^ most of thesfe were c cnjft jor "kindred craft” 
organisations It threatened jo usurp the functions 
previously exercised by the Glasgow District Committee 
of the A S.E. and by me .Clyde 1 District Committee 
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of the Federation of Engineering and Shipbuilding 
TAdfcs. 

On the Clyde the movement was thus something of a 
^ double revolt, against the employers on the one side 
and the union executives on the other. Elsewhere 
the movement has been more constitutional. District 
committees have grown up in many places, in a few 
cases representing unskilled as well as skilled workers, 
while in others there may be separate committees, one 
for the skilled trades, another for the general workers. 
In Coventry, where the movement became perhaps 
more complete and constructive than elsewhgur 
the engineering unions federated locally into a joint 
committee; this issued cards to all shop stewards* 
each shop had its shop steward and the chief 'stewards . 
in each shop of a works formed the works committee. 
Unskilled labour and women’s unions wtre*represented 
oi* the joint district committee,—a step ahead of the 
common practice. 

The Aftnistice threw the shop stewards’ movement 
into disorder, for the majority of stewards are drawn 
from the younger and more radical elements of labour, 
many of whom were dismissed as soon as war orders 
slackened. For the time being the movement towards 
workers’ district committees has gone to pieces; 
it may or may not revive, but the works organisation, 
of shop stewards has held together thaough the break-up 
of the district committee ajid it js unlikely that the 
shop stewards wiH revert*to their previous petition as 
mere agents of the uqjon^ district executive. 

Outside the eggineeijng industry the movement is 
spreading gradually,-»4n the cotton trades it has made 
a beginning, samgtimes unofficially, sometimes with 
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authority, and the stewards try to deal particularly 
with such questions as bad material and defective 
machinery. The chief obstacle that the movement has 
to contend with is the same as that which confronts 
labour everywhere in Great Britain, the excessive 
number of unions and the existence of inter-union 
jealousy. If the shop stewards are to bgcome a 
permanent feature of Trade Unionism they must 
become«the official local representatives of their unions 
or federations of unions. In many cases they arer still 
outside the union constitution ; if they are not brought 
te^ide they will not be able to strengthen what is 
undoubtedly the weakest link in the union chain, the 
lelation of the local branch to the individual works. 

The movement has so far been rather belligerent in 
character, a double revolt against the employer and 
union conservatism, and naturally it has attracted the 
most extreme elements of labour. Only recently has it 
become constructive. Taken together with advisory 
(or executive) joint councils of labour arid capital 
(Whitley Councils and joint Works Committees), the 
shop stewards are seen to be the extreme left wing of 
the parties now demanding the parliamehtarising 
of fhdustry and the substitution for autocracy of 
. government by consent. The movement is essentially 
.English in character. When in doubt Englishmen 
form a committee, whether they are in parliament 
or in a factory. A* present the leaders among the 
shop stewards are at' most lukewarm to Whitleyism, 
‘but th^ (breach between the t^o systems, of purely 
workers’ committees and of committees representing 
both employers and employed, may not prove insuper¬ 
able. There i% nothing^essqntially ", Belshevik ” about 
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thl Aop stewards’ movefaent by itself; it began 
before we possessed that handy name for anything we 
dis&ke, and it is now becoming more constructive 
and possibly more conservative. Many of the leaders 
.among the shop stewards wish for a complete change 
in the basis of society, but so do many professors, 
journalists, clergymen and employers. The movement 
has been influenced by a political philosophy more 
extreme than that generally held in this country, but 
in itself it is not inseparable from the social »aim of 
its l&ders, whether these are right or wrong. In any 
case the chief struggle in trade unionism, that between 
craft and industrial organisation, is partially met 
the development of shop stewards’ committees, for if 
these are wide enough to embrace both skilled anA 
unskilled workers they can become in effect federations • 
in one works or in one district of the labour engaged 
in - an ’ndustry. Some trades (notably railways and 
mines) may not need such a local organisation but 
others, and engineering in particular, need it badly. 

Ilf— The Profession of Management. 

Prophecy is notoriously a risky business. It has 
been well said that wjhen a man begins a speech *with 
the words "history teaches us” we know that he is. 
going to tell us a thumping lie. In the same way. 
when a man begins "it is inevitable that” he is inviting 
disaster. Events seem Jo Jake % special pleasure in 
cheating the prophet whether he*be politjpian, journalist 
or professor; this jg jiaWiral, because after alj chang<f 
depends more oo the human ipind than on material 
forces, and thoftgh \#e have j^quired some knowledge 
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of what material forces are'at work and in what‘direc¬ 
tion they are moving, we are still unable to forecast 
what the human mind will think to-morrow, 6ext 
month, or the year after this. 

Yet one must try to read the future, not because 
one will read it right, but because the mere attempt 
to understand in what direction we are going helps us 
to see where we are at present. Any attempt at 
prophecy has however to be based entirely on elements 
in the present situation ; we cannot allow for totally 
new gusts of opinion whose coming and going are 
beyond our knowledge. We can use the past and 
"Hsjne of the present in trying to build up what the future 
will be, but there may be new factors in the future as 
yet unguessed. No one, for instance, could have fore- 
. told Christianity before Christ; in the first century 
the papacy could not have been predicted; in the 
middle ages* it*would have been impossible to foresee 
that the north of England would become more populous 
than the south. 

To come down to industry, there is one''thing we 
can be sure of, that whether conducted by private 
enterprise, by the state, or by national guilds^ it needs 
and will need management. It must have a policy and 
that* policy has to be applied .in countless details, 
. modified to sdit new conditions. Whoever will appoint 
.the managers of the future—shareholders, parliament, 
or the workers—managers there will have to be. 

At the present tvne management can roughly be 
divided into two categories. First there are the big 
tompanjas —the railways, {he huge .engineering associa¬ 
tions, the banks, to piention only a few. In these 
control is actually excised b/ salaried managers. 
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that & to say the daify incidents of business have to be 
dealt with by employees of the firm, as there is not time 
for These to consult the shareholders, often not even 
to ask the directors’ permission before deciding on 
^action. In these firms management is as a whole, in 
different hands from capital; the manager and the 
capitalist are two, not one. Secondly there are the 
businesses, generally smaller than the first class, though 
often very large, controlled by a family interest, or 
by a group of families, frequently companies ih name, 
somltimes with their shares listed on the stock exchange 
even if unobtainable in reality, but always with more 
of personality about them than is possible to a hrge 
stock corporation. In these management and pro¬ 
prietorship are closely related. 

The family business is probably waning, the joint- 
.,tock company is on the increase. There are about 
58,000 joint stock companies in the country, with a 
ifominal capital of some £2,300,000,000. Since 1884 
the number of joint stock companies has increased 
enormously. To take the case of cotton textiles only; 
jn 1884 evej 77% of the spinning firms in the country 
were prjvate affairs, not companies ; by 1914 the per¬ 
centage had fallen to 16. In 1884 91% of the weaving 
firms were private, ip 1914 only 48%. Probably the 
private firm will continue to exist as a transition stago 
for growing businesses, if as nothing else, as long as 
private capital remains, but it has lo*t the pre-eminence 
it enjoyed when Adam.Sqpth vwote the "JVealth of 
Nations,”* Meahwhile it ij better to Jreat “manage¬ 
ment” as something ♦separate from ownership* for tljaf 
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is its general position. Maitagers'may be shareholders, 
but they are not the only ones, and management is 
steadily becoming more and more a thing by itself, 
apart from capital. 

Management exists then as a separate party in. 
industry, distinct from labour or capital, only fully 
in the bigger businesses. In the smaller private 
business management is generally in the same hands 
as ownership and cannot be divorced from capital,, 
but in *the big company management has its own 
problems, its own interests, quite distinct from Arose 
which face either capital or labour. Between these 
two management is often liable to be badly squeezed; 
it is seldom recognised apart from capital, yet capital 
Controls it and not it capital, so that it is often de¬ 
nounced for what is not its fault. Sometimes manage¬ 
ment, capital and labour, not to mention the public, 
are all dissatisfied with the results of industry, and 
if we try to account for this we may be driven back 
to the conclusion that the crying defect in present day 
organisation is the almost complete absence of any 
direct line of responsibility such as we have developed 
in politics, but which industry is still without. 

How does the chain of responsibility run to-day in 
one 6f the big industrial or transport enterprises in 
4he country ? * The shareholder is nominally responsible 
for what is done in his name. But the individual 
shareholder, unless he be a capitalist of importance, 
has no real control, ,no ce^tl Responsibility; as Prof. 
Graham Walks points dut he can influence the policy 
<Jf the t#g enterprise more effectively by staying at 
home and writing lette^ to the press—*hat is by doing 
what any member of publiS can’ do—than by 
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attending the annual meeting and speaking and voting 
agaSfcst the directors.* The shareholder can hardly 
be held responsible for the exercise of power which in 
effect he has not got. Then are the directors really 
responsible officers ? They are elected by the share¬ 
holders and responsible to them, but in at least nine 
cases otft of ten the directors’ recommendations are 
accepted‘without question by their electorate. Yet 
t*he directors are not held fully responsible, nor called 
to rjgid account when the business is inhumanly 
conducted. They govern for the most part through 
appointed managers and avowedly in the interests 
of their shareholders. Their policy may be disliktfS 
by the majority of shareholders, but if they are above 
suspicion of dishonesty they are almost certain to b£ 
re-elected year after year. 

It inhere that the chain of responsibility pf ten breaks 
down. The directors leave details to safaried managers 
but reserve the right of veto, and do not by any means 
always fallow the advice of their experts. If asked 
to make changes that will cost heavily they are rather 
fficlined fo hide behind their shareholders, who know 
nothing* of the particulars of the business, and to 
shelter themselves behind widows and orpjians, 
dependent, or so it i! alleged, entirely upon dividends 
produced by the industry. How far these widows and* 
orphans really exist one cannot say; they may be a S 
mythical as the orphans in the “ Pirates of Penzance," 
or they may hold most #f fhe *hires of every business 
in the country. One director has stated that it would 
be a good thing^if £very*firm had to announ&f publisly 


See Tit Cut Stub. P- 
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which of its shareholders were actually widows or 
orphans. But in any case it is certain that thd d&ain 
of responsibility does not run through managers, 
directors and shareholders as directly and efficiently 
as, for instance, it runs in politics, through the cabinet, 
parliament and the electorate. 

Of course a great many of the big industries of the 
country are now publicly owned and controlled; 
electricity works, tramways, water and sanitation, 
some shipyards, arsenals, and so on. In thes# one 
might expect better conditions, not necessarily of 
wages and hours, but of responsibility. But the 
company methods have spread beyond the company 
and what frequently happens in a municipal enterprise 
is that all power is concentrated in the hands of the 
permanent officials together with those of one or two 
members o{ the governing committee. A municipal 
servant at the head of a department is like a manager 
appointed by a board of directors except that he 
generally has more power and his recommendations 
are followed after little or no discussion. 

One expects the private business to be ftore humarf, 
more adaptable, more elastic than the public company. 
But fhe private business has to compete not only with 
oversea competitors but also with companies in this 
•country; it is often insufficiently capitalised and 
tannot venture to make experiments that may prove 
costly and not bring an immediate return. Also, the 
managerial-proprietors private companies are very 
often less well educated# less capable technicians, 
less diplsftiatic persons, than the'salaried managers of 
big companies. They tend to he. autocratic with the 
autocracy so •common amongst the half educated. 
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and even if their methods are more personal than those 
(ollo\efl in the big company they may be quite as 
soulless. 

We can be sure of one thing. Unless human nature 
cnanges considerably, unless mankind decides against 
democracy and comes to believe that the duty of most 
persons In the state is unquestioning obedience, 
industry will have to discover some more satisfactory 
method of responsible government than now prevails. 
As a change in our views on democracy is unlikely, 
management will need to constitutionalise itself in 
some way; it cannot remain indefinitely in its present 
unsatisfactory position. 

There are some features in the present position 
which it may be possible to chart, and which njay give 
us some clue as to the probable trend of events. The 
first of>hese is this: industry is every year becoming 
mare and more strongly organised on both sides. 
Trade unions and employers’ federations are both 
more prevalent and stronger than they were a few 
years ago, and the movement towards effective 
organisation lias certainly not yet reached its high 
water m£rk. There is increasingly little room nowa¬ 
days for individual agreements between the employer 
and his own employees on such questions as wages, 
hours, conditions of work. These things have to be 
settled by the organisations, of labour and capital, 
with or without the assistance of the government; 
they are not now left to the IndwiSual employer. 

Secondly, in most industries, though hot ygt in all, 
this country is now alive to the necessity of recognising 
organised labour The nineteenth century habit of the 
employer saying" I will deal thily with t my own work- 
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people ” has been generally discarded, though it lingers 
still in a few badly organised trades. In this respect 
Great Britain is a good distance ahead of the United 
States, where many employers still assert, in a|J 
seriousness, that they must save their own workers 
from the " tyranny ” of the trade union. Here at 
least we recognise the right of organisation, and we are 
beginning to go a step further, to favour organisation 
and ta make use of it in the interests of trade. Many 
employers prefer to deal with a strong union lather 
than with non-unionists or half a dozen weak unions. 
They know where they are when the union is strong; 
they can rely on agreements being ratified ; they can 
,even in hard times reduce wages more easily than when 
jthe unions are too weak to sanction such a reduction 
without loss of membership. 

Thirdly,*thp state cannot be neglected. A great 
deal of nonsense is preached about the inevitably 
evil consequences of state interference, but we could 
not have got through the last five year's without 
government control, and those who want us to wipe 
out all the activities taken on by the state since August 
1914, are asking history to do what it has never done 
yet,* to turn round and retrace its footsteps. If we 
analyse the* objections to government interference 
that are most common we find them capable of bang 
reduced for the most part to the following:—Complaints 
against the Liquor Control Board (this is what many 
parliamentary candidates’' af the last election under* 
stood by," thfe restoratioh o( British liberty "), objec¬ 
tions to any action that limits the .amount of profit 
made by industry, ancl fear that *stat enaction is bound 
to be unsympathetic v and inefficient. Much state 
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action is, and has been, inefficient, bnt not so much 
of*V'as is often claimed has been worse than the 
policy of many industrial enterprises when not inter¬ 
fered with. To insist that the state must always be 
inefficient is to take a very low view of human nature. 

In any case, the influence of the state has grown, 
and the'pation cannot give up all the functions taken 
jn during the war. The state is at least interested 
in the rates of wages paid, in the abolition of sweating, 
in the manufacture of certain articles which have been 
proved necessary but which when left only to private 
enterprise, were neglected. Objections to the state 
interfering in these things are on a par with the objec¬ 
tions so strongly put forward by Bright and Cobdeij 
to factory legislation; they are out of date and not based 
on anv live social philosophy. The state will probably 
have rb fix the general conditions of industry far more 
than it did or does, although the complete control 
over supply and output that was exercised during the 
War will hot be so easy now and may not prove desir¬ 
able. During the War there was a practically unlimited 
demand for* nearly everything; the chief need was 
intense production. Now we need co-ordination and 
the application of united intelligence to our problems. 
We have at last a Ministry of Labour; <we may soon 
have a Ministry of Supply, and things cannot be as 
they were before. 

If the trade unions grow in strength and the state 
fixes the general* conditfon? ofr labour it is probable 
that we shall eliminate tl^p uflfit producefs mqj-e rapidly 
than we did. 4 is* to.be hoped that we shall; tile 
chief justification ofr private enterprise .is efficiency, 
yet before the war a huge npmBer of firms dragged along 
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living on a past reputation, and never really grappling 
■with their difficulties. Limitations destroy the'uffin- 
telligent while they give the artist his opportunity, 
or as Mr. Chesterton puts it " the most beautiful part, 
of the picture is its frame.'' 

Management will probably be exercised in a more 
limited sphere and at the same time more intensively 
within that sphere; it will cease to be an autocracy 
and will become a limited monarchy, and possibly in 
the end a republic. It should be the more efficient 
for the change. The manager will not have to consider 
, many things that now absorb much of his time and 
effort; he can concentrate more on specific questions, 
$nd become less oi a rule-of-thumb man than he has 
_been. Government in industry is becoming more and 
more constitutional; to-day it is rather like the govern¬ 
ment of England after 1688 and it may becorfle like 
government after 1832. It should be possible far 
management, working in a sphere more strictly defined, 
to build up a technique that now does ftot exist, 
for science should, if the best is to be got put of it, 
be applied within strict limits and without too manjr 
variables. * 

If*this comes about, management will become more 
.and more oh a learned profession, as predicted by 
.Mr. Sidney Webb.* It wifi perhaps approximate more 
and more to the other learned professions—the church, 
the bar, teaching. > Pos»ibly managers will form an 
assodatifin without whose *lichnce no* one can conduct 
<a business just'as doctors dud lawyers restrict admission 
td their* professions. People pay iq the future be 
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" called to the office ” as they now are to the bar. 
Pliably there will be a greater differentiation than is 
now made between technical knowledge and manage¬ 
ment ; such a distinction is quite possible, for technical 
•knowledge is primarily concerned with material diffi¬ 
culties, management with men and women. Admirable 
technical knowledge, great inventive ability, do not 
always carry with them the power of managing human 
beings, and this is now recognised in man^ ways, 
especially perhaps in the family businesses that are 
still so numerous in the north of England. In these 
the son is taught to assume control of the business 
while still fairly young; he is not trained himself 
to solve the technical problems that may arise, but 
to call in specially skilled persons for this, while he 
himself concentrates on matters of policy. 

Moa» and more the manager, as opposed to the 
scientific expert, will be concerned in dealing with 
men and not with material. Committees will take 
much of. his time—Works Committees, Whitley 
Councils, formal meetings with representatives of the 
State and>of»Trade Unions, informal conferences with 
other managers, with Union officials, with his own 
workers, consultations between department managers, 
works managers, foretnen, inter-departmental discus¬ 
sions. There will have to be more devolution than is 
now generally the case, or else he will not find time 
for these exacting duties. At present industry suffers 
from the fact thjt not enough people exerflise any 
sort of responsibility, or wantrfo exercise it. Problems, 
in nearly every part *of \ works, are dealt \fith by 
single-handed e£[ort. .Iff the shop everything comes cm 
the foreman, who has been well defined as a man in 
♦-dns 
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a bad temper and a hurry.* In a department every¬ 
thing comes on the departmental manager; in a wqpks 
on the works manager. The definition applied to the 
foreman can often be used all the way up the tree. 

The question of what is called " scientific manage - 1 
ment " is a big one and can hardly be dealt with here. 
Scientific management has a bad name with organised 
labour in this country, as indeed in the United States, 
and it has not yet established itself as a standardised 
method of administration, nor has it proved jtself 
invariably scientific. But this is certain, that a 
greater application of science to industry will come, 
not only in the use of technical processes of an improved 
Jpnd, not only in more economical labour-saving 
devices. J)ut also in the relations of worker to manage¬ 
ment, in the growth of constitutional methods of 
government in the application of personality and 
method so as to achieve a systematic whole. In 50 
far as scientific management ” is really scientific 
it will prevail; but a great deal of charlatanism has 
masqueraded as science in the past and is not yet 
eliminated. There will be no room for % * scientific 
management ” that is merely man-driving under 
another name, nor for science that contains a large 
( element of quackery and sets up tlaims which it cannot 
maintain when impartially examined. But there is 
room for real Spence both in organisation and in 
technical processes. ( 

What* is probabfy one* of the njost fruitful sides 
•of " sd^ptifip management ” is the emphasis laid 

by it dh functional devolution* fend sooner or later 
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management in this country will have to decide not 
ofttynn favour of increased devolution but also in what 
way that devolution shall be made. Shall management 
be functional or departmental ? Shall it, as political 
government is now, be departmental or geographical, 
or shall it, as political government seems tending, and 
as guild socialism demands, as the Whitley Councils 
promise,' be concerned rather with the functions 
fulfilled by different men than with the departments 
in tghich they work, or the places where they live ? 

Most large industries have grown from small begin¬ 
nings, and their growth has been somewhat like that 
of the amoeba,—at a certain stage they divide, or 
throw off another department. The small shop becom^ 
a big one; a new line of business seems promi sing 
and a sub-department is opened to deal with it; the 
sub-flepartment proves a success and_ the process is 
repeated. Or else new departments come through 
an increase in the amount of work going through the 
shop which makes it possible to divide it into parts 
with some degree of accuracy. With the rise of depart¬ 
ments cbmes a feeling of departmentalism; water¬ 
tight divisions are apt to grow until the works manager 
has no access to the accounting department, the.saks 
manager no access fo the shops; in some factories^ 
departmentalism goes so far that each department 
does its own buying, instead of jjaving this unitecf 
under a buying manager wjth specialists from each 
department to advise him.* A \?orks can sAffer from 
just the same sort of departmental jealousy tfyat rumou* 
attributes to Whitehall, and this cramps the Iffideney 
of the whole, yet* is nof easily avoided. Institutions do 
not grow up irva vacuum, irrespective gf the characters 
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of the men who work them, and an industry's 
departments have all some reason behind them, etjen 
if the real cause for their existence has disappeared. 
You cannot scrap departmental organisation without 
the consent of the departmental managers if you are 
to retain the services of those managers. So the process 
of transition to functional management is slow; nor is 
it always complete; none the less a gradual change in 
that direction is taking place. 

The relations of labour to management are at the 
present time unfixed ; labour has established a veto in 
certain fields, it has a varying amount of influence in 
others, but as yet it is fundamentally irresponsible as 
regards the whole of industry. It has no share in the 
government, end it is not even recognised like a 
parliamentary opposition; it is not, and at present 
cannot be, ask$d to take office. It cannot be sure 
that its questions will be answered or that it can secure 
information on any specific point; there is no question 
time in industry. Can one expect nothing but respon¬ 
sible behaviour from a body not offered responsibility ? 
Yet it is not easy to extend responsible government 
in a works. It is often suggested that foremen and 
charge hands might be elected, yet most of those in 
flose touch with actual conditiohs say at once that 
flection will probably not secure the best foremen, 
and that the change would be exceedingly risky. 
It might be easier to initiate labour at both ends at the 
same timf, in the worics by ffiedns of a works committee, 
and in big national industries such as railways, by 
electing some, if not at once tiie majority, of directors 
by popular \pte of th% workers.* A director chosen 
by a large con^it uency *frould be more independent 
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than one responsible to a works meeting, convened 
wfoefi any grievance, fancied or real, has roused 
opposition and shaken his popularity. Perhaps the 
Montague-Chelmsford report on Indian reforms will 
point the way; industry might try a " dyarchy,” 
handing over discipline to a Workers’ Committee, while 
leaving policy, finance and sales under the control of 
the directors. 

At the present time, when parliamentary institutions 
ire gather out of favour, it may seem unwise to argue 
that industry needs to be parliamentarised, and yet 
this is the case. Whatever faults we may descry in 
parliamentary government that system of conducting 
the state has not been a complete failure; it ha# 
succeeded in providing something like a continuous, 
chain of responsibility between government and 
governed; it has allowed the people .of *the country 
to get roughly what they wanted done, and it has proved 
itself fairly adaptable to new conditions. It would 
not be possible to transfer political institutions whole¬ 
sale to industry, but the spirit of those institutions 
tnight be applied, and new constitutional forms 
adopted through which industry can be conducted 
more in accordance with the general will than is* now 
the case. This ought to be possible whether industry, 
is nationalised or not; at the present time it seems, 
unlikely that anything more than natural mono¬ 
polies and not all of them wijj bejjut under the direct 
control of the state. Bflt fniwate industry lb well as 
public will have to worjc rfithin more* definite limits* 
than it has in ^he'p^t, and will have to develop* a 
responsibility of its awn. 

It must not be forgotten, tl&t, though war conditions 
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no longer apply, the experience gained during the War 
by many who used to have little chance of joining in 
the actual business of government, remains and will 
prove a valuable asset. The labour leaders have now 
obtained a far greater experience than they had before. ' 
Those who are not leaders, some of those who never will 
be, have begun to see the need of government and to 
understand some of its difficulties. The situation 
is perhaps like that in political affairs in the 17th' 
century. Then it was thought by most students 
of politics that parliamentary government wonld 
prove impossible, mainly because the personnel of 
the House of Commons fluctuated from election to elec¬ 
tion and hardly any of its members had any true 
.acquaintance with the real necessities of the situation. 
But those who thought this were wrong, and those 
who think big. innovations in industrial government 
incompatible with efficiency may be equally wrong. • 
Apart from the big constitutional changes there are 
some minor things to which management wiH have to 
pay attention. Management, being for the most part 
over-busied about many things, does not Aucty laboui 
enough. Its higher grades are often far too ignorant 
of the formal aims of trade unions, and still inclined 
,to attribute labour troubles to*" agitators" on the 
assumption that by labelling a man as " agitator ” 
he has been disposed of. This attitude is fortunately 
disappearing. Secondly* except in a comparatively 
small pnJJjortion of nnas, fhabagemeat does not make 
'Sufficient .use 8f scientificinvestigation. Fatigue and 
adbidents, in their relation to output apd time-keeping, 
are generally peglected lave when the government or the 
unions force consideratfbh.. Thirdly, management is 
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often appallingly stupid even in dealing with its own 
interests. There are frequent cases when the clerical 
staff, for instance, are not allowed to take a holiday 
when the day and piece workers are off, the argument 
being that the clerical workers receive regular holidays 
and an annual salary and they are not entitled to any 
extra Vacation. This is true, but when it results in 
keeping "an office full of people, not half of whom have 
anything to do, it is easily seen to be shortsighted. 
Or Jake the case of clocking on and off, an almost 
universal practice. Clocking on is useful, but clocking 
off sometimes leads to a queue in front of the clock, 
and in order to get out at the set moment people leave 
their work in advance so as to get a good place. Tljp 
insistence on clocking off may mean an actual los^of 
working moments that becomes large in the aggregate. 

Management, as a class separate from* capital and 
labour, lacks unity and organisation. Its higher 
grades are more in sympathy with capital than with the 
unions. *Its lower grades find their more natural 
associations with labour, and yet are divided from it. 
Were mSnagement united, it would have more power 
than it* now possesses. Perhaps there is a natural 
divergence of interest between the lower and higher 
grades that will prevent real solidarity, but in the past 
the separation of the two has proved unfortunate for 
foremen and charge hands. They # have had to bear 
the onus of a policy which thgy might not approve and 
certainly did nQt originate. .Tlfey have been unor¬ 
ganised, pressed on from «either side? and probably* 
capital has weighed* the harder. Trade Unionism* is 
now making ajbid fur fheir allegiance, and it seems not 
unlikely that«they will swing in tha^Jchrection. i 
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Taylor’s Principles in Modern 
British Management 


By A. Robert Stelling. 


•The most vital problem which faces the Industrial 
Manager of to-day is the increase of production- how 
to increase‘the output of the factory as a general 
question, and how to increase individual productivity 
as a special investigation. The colossal economic 
waste which obtains in so large a percentage of our 
factories must be reduced—it can be reduce^ ifea whole-,, 
hearted attempt be made to do so, but it must be by 
means of comprehensive effort and not merely as a 
result of series of spasmodic disjointed experiments. 

Many incomplete solutions have been put forward 
and all have failed fully to achieve their object, prin¬ 
cipally because the whole problem has not been 
visualised^as a complete ^rfiqp qf human and mechanical 
elements, all oj which‘require the fnost careful co¬ 
ordination and consideration oft their relationship 
to each other. Thus, wf have had proposed as solutions 
on the one hand the introduction of mbre machinery 
M • 
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and mechanical substitutes for hand labour, “American 
Methods ” (whatever that may mean), strict standar¬ 
disation and other ideas, all of which affect the 
mechanical element. 

’ On the other hand is suggested profit-sharing, joint 
control of the industry, better housing conditions, 
welfare work generally; suggestions affecting the human 
elements only constitute the royal road to increase of 
output. All these ideas fail to achieve their abject, 
because they are only partial solutions. What is 
wanted is a basis of solution which will co-ordinate 
the development of both elements, and such a basis 
is provided by the whole-hearted acceptance of 
Taylor's principles. Taylor’s methods are well known, 
and many are not applicable to this country as I shal} 
presently show, but his principles are very little under¬ 
stood and they are as true to-day as forty years ago. 

There is a very great danger in the pai rial acceptance 
of his principles of Scientific Management, or in attempts 
at partial solution of the problem. Everyone who has 
studied the development of industrialism for the past 
geheration*mflst have observed how the increase of 
output has been forced in the factory by purely 
mechanical means, and how it has been one long fight, 
disastrous in the long run though possibly momentarily 
successful to one party or the other between worker 
and employer, the employer trying to # force up output 
and the worker trying to force.up rates of pay; both 
sides applying "ca’.canny * iftethocfs, one in regard to 
pay and the other in regard t» outpu*. 

All sorts of mechjmical yethods to increase production- 
have been tried jwith partial success and yith lasting 
deterrent effects. Then duririg the la^ few years a 
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wave of re-action has passed over industry and we have 
seen what some employers do not hesitate to call 
" Welfare gone mad.” We are living in this phase of 
re-action to-day and I say there is every bit as great 
a danger to the industry in neglecting the mechanical 
side at this juncture as there was in ignoring the 
human side earlier on. Welfare work in its true sense 
is vital to industry to-day, but we must incorporate 
it scientifically in our modem methods of management. 

Let us consider for a moment why scientific manage¬ 
ment, or as it is sometimes called, the Taylor System, 
has met with so much opposition in this country. 

I think that the principle reason for this lies in the 
ill-considered adventuring into its domains by those 
who have imperfectly understood, or possibly even 
only studied superficially the basic principles upon 
which the* Taylor System is founded, and this proves 
the statement which I have just made, that there b a 
very grave danger in failing to accept and apply all 
four of Taylor's principles at the same time. 

What actually happened has been something like 
this—the British Manufacturer, observifig \he results 
of Scientific Management in America, made a somewhat 
superficial examination of the methods employed; 
he then tried such of these methods as appealed to his 
temperament particularly, or which seemed to him 
to promise the most immediate results. 

The first phase ^adopted in this manner was the 
timing Si operations by mlads of a stop watch; but the 
real rea%>n fdr such timifig yashjst sight of. Taylor's 
principle in setting times a^a result of stop watch 
observation was to establish a* condition of working 
winch would .render file maximum output possible 
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that was compatible with an absence of over-strain on 
the part of the operator. 

The British Manufacturer’s idea, unfortunately, was 
to cut his piece rates, and, it must regretfully be 
said, to limit the earnings of his workpeople. It is only 
natural that the stronger organised Unions took 
objection to this method of reducing their earning 
power and reducing their power of collective bargaining, 
with the result that to-day, in the majority of tjades, 
any attempt to introduce stop watch timing methods, 
without such compensating features as would be applied 
if hU Taylor's principles were adopted, would lead to 
an immediate cessation of work, a strike which would 
be supported by the other Unions in the factory or 
the district. . . 

The next attempt at the application of scientific 
principles was made when the British Manufacturer 
hamssed by continued delays in delivery, and by loss 
of money and further business consequent thereon, 
observed that wonderful results in obviating delay 
were achieved by his American competitors with the 
aid of Plannirfg Departments; but with his ignorance 
of what constitutes the true cost of production he could 
only see in a Planning Department run on American 
lines an excessive addition to his standing charges 
account, fallaciously termed “ dead charges.” He 
therefore whittled down an efficient Planning Depart¬ 
ment into a totally inefficient progress Section. This 
Progress Section in manjf cSse» consisted merely of 
one clerk ignorant of technital processes wljose job 
it was to extract promises from harassed foremen^nd t<? 
chase up these promises on the* day on yrhich they 
should be fulfilled. -But thtf chasing made from 
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Department to Department without full consideration 
of all factors involved in the completion of the contract, 
only resulted in hostility on the part of the foreman 
and bad feeling between Departments. At the same 
time it did little if anything to reduce delays, conse¬ 
quently in this case, particularly from the employer’s 
side, another of the methods of the application of 
Taylor’s principles became discredited, and was dis¬ 
carded as being an impracticable theoretical idea. 

The third phase was the attempt at specialization 
coupled with the introduction of automatic machinery, 
and the consequent splitting up of operations into 
components. But sectionalisation existed long before 
, Scientific Management was ever seriously discussed 
in this country. In the Textile Machinery Trades in 
Lancashire where the design of certain machines has 
not varied fqjr a generation at least, men work day in 
and day out on exactly the same operation, or piece, 
but whereas under the Taylor System, opportunities 
are given for a man to progress and improve his position, 
nothing of the kind exists in these cases. When I was 
an apprentice I knew one turner who had worked for 
thirty-five years at one lathe situated under & staircase 
and illuminated on an average six hours a day through¬ 
out the year by a single batswing gas burner. He had 
only had four different articles to manufacture dining 
the whole of th%l period. When the work was trans¬ 
ferred to another and« modemly constructed factory 
with pfbper lighting and working conditions, this man 
found it impossible to adapt himself to his new sur- 
toundmgs, and finally left the' services of the firm; 
and yet this man being a member of the Union was 
held to be a fully sldUbd craftsman. ' 



INDUSTRIAL ADMINISTRATION 61 


The effect of this specialization in many of our 
Engineering Shops is very marked, when, as the result 
of some dispute, a man leaves the service of the firm 
with whom he has been employed for five years or 
upwards but finds it almost impossible to work in 
his new surroundings, and usually makes an effort 
to get back to his old job. 

The objectors to the Taylor system would say that 
thfe is exactly what happens under the application of 
Scientific Management. Exactly how this objection 
is met with will be explained later in the lecture. 
These are only a few of the reasons why both employers 
and workers have come to distrust " Taylorism.” 
The cry “ we won’t have Taylor ” is really based upon 
ignorance of what Taylor’s principles really involve, 
and the lack of consideration of the methods of their 
application which should be adopted in this country; 
henfe we have the attitude on the part ol labour that 
it tends to overspeed our workers and to render their 
work soulless and dull, and on the part of the employers 
that it is a theoretical fantasy, expensive in its applica¬ 
tion, negative in its result, and liable to cause friction 
between foremen and workmen. 

Now there can be no doubt whatever that beneficial 
results are certain to be’ achieved if Taylor's principles 
are applied with a proper understanding of the condi¬ 
tions of labour in this country; in fact I go so far as to 
say that our only hope of obtaining the increased 
production which is, so vitatty*ne<£sSary to the welfare 
of this country lies in progress along the lines laid down 
by Taylor and to indicate* what modifications to his* 
methods are necjssary.ti obtain *successful results is 
the purpose of my lecture to-day. 
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Taylor summarised bis principles under four headings. 
These were:— 

1. The establishing of an exact science applicable 
to the industry concerned based upon natural laws as 
contrasting with the old rule-of-thumb slip-shod 
methods. 

2. The scientific selection, training, and develop¬ 
ment of the workers. . 

3. ‘The securing of the hearty co-operation of the 
worker with the improvement of working conditions 
of the industry generally. 

4. The adequate division of responsibility between 
worker and management. 

In replying to those who consider the Taylor system 
inhuman it may be pointed out in passing that in 
Taylor’s four principles only one is concerned sffith the 
impersonal factor and the other three apply diregtly 
to the human nature side of the problem. 

Before examining these principles at further length 
it would be as well to review the conditions with which 
Taylor was faced when he commenced to ftnprove his 
methods of management. 

In the first place there was an absolute ignorance in 
the Engineering Trade of the nffetal removing capacities 
of steel and machine tools. No one had ever seriously 
investigated the economical side of belt driving. 
The development of hi^h speed steel is entirely due to 
the experiments VljiclX Taylor parried out in an 
endeavour to establish* an exact science as applied 
•to his* own industry. 

He had a large calual labour, market from which to 
select and^br^w the men suitable for •his experiments. 
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He had a few skilled tradesmen at his disposal; on the 
other hand, all the ofi-scourings of Europe were ready 
to take up any job at any price. With such material 
at his disposal and with fourteen different languages 
spoken in one shop is it any wonder that it was prac¬ 
tically a necessity for him to deal with his workpeople 
as automata ? Another thing, although Taylor com¬ 
plained of shop tradition, this was not so deep rooted 
aS it is in this country, due to the more recent industrial 
growth. 

Contrast these conditions with those facing the indus¬ 
trial manager to-day. Thanks to Taylor in the first 
instance and to the research work which has been 
carried out so successfully at our Technical Colleges 
and Universities, our knowledge of the materials of 
all industries is very perfect and widely dissenunatScl. 
The study of the job, as I shall presently >how, runs 
alqpg local lines rather than upon general ones. 

The labour problem is a totally different one. The 
Industrial Jtfonager to-day has to deal with craftsmen 
who possess generations of inherited trade skill. 
They are ^veU organised in craft Unions and, as a 
result of the unfortunate adventures which I have just 
described, they are bitterly opposed to a something 
which they hear described as" Scientific Management," 
and which they vaguely understand to be inimical to 
their interest. Added to this we have deeply rooted 
shop and craft tradition and custom,’which is difficult 
to overcome and which »fo»m% tf serious hindrance 
to progress. As often as not, there is no logical 
justification for such’custdm—it just happens* to exist 
and therefore mflst observed. We see, therefore, 
that the solution'of the whole problem of th / application 
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of Taylor's principles hinges entirely upon the psychology 
of the British workman. 

The first principle—the establishing of an exact 
science. When the production or the manufacture 
of an article of commerce is studied it will readily 
be seen that all processes will fall into one of two 
categories, which I shall describe as the Mechanical 
Effort or the Impersonal Factor, and the Physical 
Effort t or the Personal Factor. • 

The study of the Impersonal Factor necessitates still 
a number of experiments which must be carried out 
in the workshop itself. For instance, the quality of 
the raw material which is usually worked up may be 
found to be of such a character that the advertised 
speed of the machine supplied by a specialist manu¬ 
facturer may be found to be uneconomical to meet the 
case. It should be noted that the most economical 
speed is not ‘the fastest; the wear and tear of {jie 
machine has to be considered and the quality of the 
intermediate product for further processes is also to 
be taken into consideration. Therefore it becomes 
necessary to establish a standard of the mast economical 
speed at which the machinery itself should run and this 
economical speed may vary with each consignment 
of raw material. 

The Industrial Manager must therefore exercise his 
judgment as to whether the variations which occur 
in the quality of the raw material are sufficient to 
justify the establishing of«a special Testing Department 
and the changing.of the speed of the machinery to meet 
each case; but in any case*he nfust establish a mean 
standard of manufacturing spegi. ‘Any other speed 
than the one determined to be the ngost economical 
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represents economic waste—a waste which cannot be 
tolerated in these times,—and assuming that the 
Manager provides the correct appliances wherewith 
to produce quality of workmanship, there should be 
surely no cavil on the part of any representative of 
organised labour against the establishing of this 
economical speed of the machine, a factor which stands 
in no relationship whatever to the Physical Effort of 
the worker. , 

The study of the Personal Factor, that is to say of 
the Aysical Effort which must be put forth by the 
worker is more involved. It necessitates in the first 
place a real knowledge of what constitutes over-strain, 
which is an unhealthy state, as distinct from fatigue 
which is a normal healthy condition resultant ujxm 
any effort. 

It &l$o necessitates the most careful observation of 
tljp movements of any worker and the‘elimination of 
such movements as are wasteful of energy and 
productive of over-strain. 

But how is this motion study to be applied in this 
country ? • It is not possible to stand without further 
ado by the side of a machine, stop watch in hand, nor 
is it compatible with honesty in industry to make 
observations secretly.* But the fact remains that 
motion study must be applied to secure maximum 
production and freedom from over-strain, and it can 
only be applied with the consent *of the workmen 
concerned. 

The obtaining of this absent is easily achieved, 
as I have definitely* prof ed to my own satisfaction, 
if you can prove to yprft worked that the application 
of the other ppndples of Taylor's Scientific Manage- 
»-<*?•*> 
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molt has resulted in benefits to all parties concerned. 
In particular it is possible to prove to the worker that 
by considering such questions as ventilation, lighting, 
and standardised conditions for his machinery and 
equipment, his work is rendered more pleasant 
and less tiring than it was previously. The obtaining 
of the “ hearty co-operation of the worker" which 
forms the third principle is therefore obviously bound 
up with the application of the first principle. * 

Apart then from the cruder forms of motion # study 
such as altering the general height of benches, work 
tables, etc.; the providing of lifting appliances and 
runways, or conveyors, it is obvious that motion study 
is the very last of all the phases of Scientific Manage¬ 
ment which must be attacked. It is useless in this 
country to attempt, as some individuals are doing, 
to apply motion study without the whole hearted 
acceptance of Taylor’s other three principles. 

The second principle—the scientific selection, 
training, and development of the worker. In the 
course of the study of the job it will be found advisable 
and desirable to split up into a number *of ‘Operations 
the performance of some work hitherto carried out 
by one man. This will permit the introduction of 
special appliances and machine'ry, thus rendering the 
production of the work more economical. 

It follows that by dividing the work up into a greater 
number of occupations,. totally different types of men 
are required to perform the specialised efforts, and the 
selection of the njen for the actual work presents quite 
a diffidtilt problem. 

With Tailor no difficulty was encountered in malrmg 
his selection from an unorganised labour , market, but 
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to consider the selection along these lines among the 
craft Unions in this country where normal unemploy¬ 
ment does not exceed 3 to 5% is unthinkable. 

It should be pointed out that in our present old 
fashioned methods of management a certain amount 
of natural selection obtains, that is to say, men gravitate 
into certain classes of work and never vary from these 
touring the whole of their employment. The foreman has 
certain jobs in his mind which he naturally always gives 
to one man and this man is perfectly content whatevei 
Labour Leaders may say, to work at this one job because 
he knows he can comfortably earn a good bonus. 

If has been my experience that by far the majority 
of workers prefer to stick to one job rather than be 
constantly changing from one class of work to another. 
One reason which has been given to me for this has 
been th*e freedom from worry which the> starting of a 
nel? job entails; but it may be mentioned in passing 
that the worry is typical of the old fashioned methods 
of managerfignt where the management neither shoulder 
their responsibility nor even realise their duty; under 
which it is always " up to the workman ” to muddle 
through the job, and where the workman always gets 
the blame if something goes wrong. 

We must face the fact that the organised craft 
Unions hold that all their members must be considered 
as fully qualified craftsmen, and that*the selection of 
men who are psychologically |nd physiologically suited 
to work alongside members of tffls Craft JJnion would 
not be tolerated for a.momen? although many-erf their 
members are in their turn psychologically and physio¬ 
logically unsuited to tlfb work.,, 

We can only rSake vocational selection fh this country 
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in our own works, among the lesser organised trades, 
and the members of such Unions are sympathetic 
to such selection for they realise that it is only along 
such lines that they can hope to assure their members 
improved remuneration and security or continuity 
of employment. 

Where we must apply vocational selection is in the 
training during adolescence, in order to obviate tl\e 
appalling waste which occurs every year by the swelling 
of the ranks of casual labourers through their inability 
to earn a livelihood in an occupation into which they 
have been pitchforked by chance. During the latter 
days of school life psychological tests should be applied 
•in order to advise boys and girls as to the type of career 

• wtitch "they should follow with the most reasonable 
hope of success. 

We must also pay far more attention to our appren¬ 
ticeship system. According to so-called " Scientific 
Management ” the apprentice system is entirely done 
away with. Now a true apprenticeship' system is 
absolutely necessary and cannot be dispensed with, in 
many of our highly skilled trades, such as, for instance. 
Pattern Making, Tool Making, Instrument Making, 
and in these trades the training of the apprentice 
should be most carefully thought out and applied 

• after it has once been agreed that he is following the 
trade most suited to his ability. But there are many 
other trades in which ag apprentice system, as it is 
understood t^-day, is totally unnecessary and in many 
oses unjustifiable. In ties; trades as well as in those 
trades where obviously no apprenticeship system can 
be applied,Very drastic;steps miist be taken to prevent 
a form of was& which is ^ .national loss? 
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I refer to the criminal loss of time and waste of brains 
and muscle which occur when boys are put to work 
on jobs which lead only to the dead end of a blind alley. 

It is computed, for instance, that in the cotton 
industry alone 50% of the boys employed therein do 
not remain in the industry after the age of 18. This 
is a waste of potential ability which forms a national loss. 
It is here that were it given a free hand modem manage- 
fnent by the application of the second of Taylor's 
principles could be of the utmost assistance. There is 
no reason why in any trade the work could not be so 
studied and so graded that all those entering into the 
industry would find continuous employment therein, 
gradually working their way from one job to another 
requiring a greater amount of skill bringing jvith if 
natural increase of remuneration so that a progressive 
scheme of employment could be developed.* Naturally 
i% this process of grading, vocational selection, training, 
and development would find their complete justification 
and success. 

To my mind this is one of the most important 
phases oflndustrial life in which scientific management 
can assist, and this ideal forms a complete refutation 
of the objection that " Scientific Management ” 
renders the worker a mere cog in the machine without 
chance of betterment of his position or of obtaining 
a training which would fit him for cither work. 

The third principle—the securing of the hearty 
co-operation of tfip worker. 

The dominating factors in*he Iive$ of<he workers in 
this country taken as individuals, are the defires for 
security from unemployment ift the first place and 
adequate minimum wages in'the second place. Such 
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aspirations as the control of an industry, etc., are to 
my mind of secondary importance as applied to the 
majority of the workers and it is principally among 
the better educated workers, and among those 
intellectuals who have thrown in their lot with the 
Trade Unions, that aspirations along these lines are 
fostered. 

In his lecture Mr. Rowntree held that it is necessary 
to grant a control in the industry to the worker ih 
order to obtain industrial peace, in other worjls to 
obtain the “ hearty co-operation of the worker.” 
But as, he admits, no one has yet successfully defined 
what “ adequate «hare of control ” really means, 
in considering this question of obtaining the co- 
opsratjpn of the worker as far as the application of 
Scientific Management is concerned, I do not propose 
to deal in' any great detail with this aspect-of the 
problem. ,. 

Turning now to the question of security of employ¬ 
ment, there is no doubt that the present insecurity is 
one of the main-springs of industrial unrest and every 
effort must be made to render employment" as steady 
as possible, and where unemployment of necessity 
must arise, to render its results less oppressive to its 
victims, i 

Continuity of employment depends upon continuity 
of trade and continuity of trade is inseverably bound up 
with our export business. Is it not possible for the 
administrators of our industiy, for the Higher Manage¬ 
ment as, it is- called, to organise, intelligence services 
reaching into all markets of .the world, laying their 
plans of campaign in £uch a manner that more constant 
demands are made upoii industries than is the case at 
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the present ? It is a matter for organisation among 
employers, for agreement to modify old fashioned 
standards, for mutual financial arrangements in order 
to finance the export business, and on these lines it 
is vitally necessary that immediate action should 
be taken quite independently of any Government 
Bureaucratic Service. 

It has been alleged that Scientific Management 
fs faulty in that it does not concern itself witty distri¬ 
bution, but surely Scientific Distribution is bound to be 
developed coincidently with scientific development, 
otherwise there could be no outlet for the scientifically 
produced articles of modem factories. 

That the two are further bound together must be 
agreed if we are to accept this third of Taylor’s prij£ 
ciples of Modem Management because it is obvious 
that we must overcome the fear of over, production 
vihich, existing as it undoubtedly does in the minds 
of so many of our workers, prevents us from obtaining 
their hearty co-operation in the improvement of our 
process. 

It is a National essential at this juncture in dealing 
with the question of adequate minimum wage and 
adequate reward, that the question of payment by 
results must be carfclully studied, for .very serious 
opposition is at present encountered to any system 
of reward for increase of output. The opposition to* 
payment by results is foundeg on important factors. 

First, that practically every .sjAtem which *has been 
introduced into this country has been^usod by employers 
to limit the earnings of fheir employees. 

Secondly, ttypf by, attempting to speed up without 
providing standardised conditions tq e lim i n a t e any 
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extra effort on the part of the individual, over-strain 
must follow. 

Thirdly, that never having been properly explained 
and having been imposed in an arbitrary manner 
without the consent of the workers, grave distrust 
has been engendered. 

Fourthly, it is alleged that it prevents collective 
bargaining. 

These factors are usually summed up by the average 
artisan in one sentence—" Payment by results is 
used to cut rates.” Agreed that it has been so used, 
no right thinking employer would so use it to-day and 
the acceptance of Taylor's principles makes such an 
objection quite untenable. The setting of task times 
Ha s bee n done arbitrarily in the past as a result of a 
fight on both sides—Taylor's first and third principles 
entirely vitiated. I will not labour this point but will 
ask you to consider another aspect, what does rate 
cutting mean ? 

If we are to accept the " Standard Rate*” proposal 
put forward by Mr. Sidney Webb, then a fixed sum 
should be paid for the production of a Certain article 
irrespective of the method of production." This is 
merely asking fix' stagnation or for further quarrels 
between employer and worker. I hold that there 
are two standard rates which have nothing in common— 
* the basic econonpc minimum wage and the economic 
speed of production. Roth are subject to variation, 
the ecohomic minimum fc irf respect of the cost of 
living; the 'economic production rate as science 
and brhins combine to improve processes of manu¬ 
facture. Oyer and 'above tie. economic minimum 
the worker should be paid a reward in proportion to his 
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achievement of the economic task time (not the fastest, 
bear in mind, but the most efficient); that is to say 
(if we carry the argument to its fullest conclusion) in 
proportion to his service to the community by eliminat¬ 
ing waste. This is the true aspect of payment by 
results ; collective bargaining must, and will continue, 
unhampered by any science of management, concerning 
the basic minimum. This being guaranteed, the reward 
for efficiency and service should follow strictly the laws 
of ecpnomic production. Here again we observe the 
linking of the first principle—the scientific study of the 
work to be done with this the third principle now 
under review. 

In ascertaining the economical production time we 
must be perfectly honest with the worker,—herrnd? 
have^the fullest access to records and calculations if 
necessary, and above all the management* must issue 
vrith every piece of work which has been investigated 
and given out a clear sheet of instructions showing 
inter alia how the task time is made up. 

Another phase of obtaining the hearty co-operation 
of the worker is the encouragement of his initiative 
by adequate reward and fair dealing. There is an 
unexplored mine of ^ untold national wealth in the 
inherited craft skill of our artisans, an. asset which 
threatens to become a wasting one due to the stiffing 
effect of the struggle between unscientific employers* 
and workers whose experience of the respective tactics 
of former managers renders hesitant ts develop 
their skill for the* profit of ethers, Th% application of 
our principles far fibm stiffing craff skill, as has been 
alleged, encourages it by establishing reasonable 
reward, and *furth& by qjUecting the experience 
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of the best craftsmen preserves it for the future and 
transmits it to others according to our second principle. 
Such a system of rewards for suggestions must comply 
with the following tests to be successful. 

1. It must admit a personal approach of the 
suggester to the Manager. The suggestion box is a 
psychological deterrent, and a shops committee— 
in the light of recent experience—is not the best medium 
for approach. All workers do not trust the committee 
and the jealousy between “ unskilled" and craft 
labour has a deterrent effect on the former. 

2. It must provide a measure of continuity of 
reward. Half the savings achieved in manufacture 
as a result of the suggestion over a period of six months 
Njom its actual adoption in work, forms a satisfactory 
basST 

3. Speqal provision for reward must be possible 
for larger proposals such as involve the registration pi 
a design or a patent, and it must clearly be understood 
that the worker’s rights are preserved in such a case. 

One other British method of obtaining co-operation 
exists in the formation of Whitley Shop* Committees. 
Much good will follow from this course but they require 
the personal leadership of Managers who have studied 
and realised,the scientific basis df modem management 
and who are able to explain these principles to their 
* foremen and the committee. Then in the course of 
time, by educative effort, we may hope for the intelli¬ 
gent co-operation irftlje control of the industry which 
many thinkers, hold to be^ndispensatle and inevitable. 

,The dourth principle—tHfe equitable division of 
responsibility. 

In every w^k of life, one of the'most frequent 
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causes of inefficiency and friction is the incorrect 
definition of functions. Under this head we have in 
the first place overlapping, two or more parties 
attacking the same objective at the same time, with 
the resultant inevitable clash of interests; jealousy 
and bad feeling are at once engendered and one or the 
other party is clearly wasting time. But another 
evil resulting from this defect is the shirking of 
responsibility and the transfer of blame when ipatters 
go wrong. This is a most fruitful source of waste 
and of friction. Waste occurs because the higher 
placed man declines to take the steps or else ignores 
those which are necessary to be followed in order to 
achieve the best results, and friction occurs because 
when things go wrong (as they inevitably must wha/ 
responsibility is successively offloaded on to tlJeTnan 
who San offload it no further), the blame is passed down 
i%an obviously unjust manner. So welfind in factory 
after factory that instructions are issued and passed 
down until it is invariably " up to ” the workman 
to pull the employer out of a hole. A job is hurled 
at a workman; he receives an incorrect casting and 
a faulty drawing; he is expected to turn out a perfect 
article with an incomplete equipment on an inadequate 
machine took If the* work is delayed wljile the man 
persuades the smith to forge a special tool, or if the 
time taken is too long, the blame is thrust down to the' 
worker, whereas the blame should obviously be fixed 
much higher up. a The whoie trouble is the result of 
lack of prevision, and this again is due to faulty 
division of responsibility! Obviously this is not the 
way to obtain the bqst productfvity from ( the worker. 

Taylor realised this and h» proposal was to divide 
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many of the functions of management among eight 
“ functional Foremen,” the basic idea being that these 
eight men should not control the worker (with the 
exception perhaps of the shop disciplinarian) but 
should help him. Thus on the preparatory side he 
established four foremen whom he styled the Speed 
boss, Instruction card clerk, Order of Work clerk, 
and Time and Cost clerk. On the executive side were 
the Gjng Boss or Leader, the Inspector, the Discipli¬ 
narian and the Repair Boss. It is evident that such 
a division of function relieves the worker of all worry 
which is so frequently attached to his work under 
old fashioned management, but it also shows how sadly 
overburdened the average foreman must be and that 
Ssts offloading of responsibility is only too natural 
amTeven necessary. 

This devolution of the functions of management is 
the keynote of the Taylor System in America, but it 
will not work in this country. Here again we have to 
deal with the psychology of the British* workman. 
He won’t stand eight bosses, he wants to know exactly 
to whom he is responsible and he resents*the fact that 
after all, the eight bosses being merely helpers, the 
blame mil reach him in the long run. 

Devotutiqp of functions must' take place in modern 
management, but it must be carried out correctly 
* with due regard for the individual In modern British 
management the* foreman is the most important unit. 
He is K unit of fhanagunent wi\h clearly defined 
functions and«all pur system of functional organisation 
should *be directed to helping him. The foreman is 
responsible for the leadership’ of his'men and for the 
improvement qf their waft skill. His 4s. the respon- 
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ability of maintaining the high standard of the human 
dement of output and therefore he is the man to be 
aided by a specialist staff. 

This then is the keynote of British Scientific Manage¬ 
ment. Responsibility must be adequately shared, 
the management through the specialist staff maintain¬ 
ing a correct flow of raw material, adequate equipment, 
efficient machinery and determining the best way to 
do the work; the foreman keeps his men interested 
and encouraged to improve, and maintains the quality 
of the output; the workman's share is the maintenance 
of a high degree of skill, the intelligent following of the 
instructions which show the way to maximum efficiency 
and the suggestion of improvements in the work on 
which he is engaged. Each individual has his fymctid? 
clearly defined, no overlapping, responsibilitynxed 
and the spirit of" Help the Other Fellow fostered. 
•Now what can we conclude from this examination of 
Taylor’s principles ? In the first place, Taylor’s 
principles 4re as true to-day as when expounded for the 
first time. They are founded upon common sense 
and profound study and yet they are so obvious that 
the gresft wonder is that they are not universally 
adopted. But their adoption means the shouldering 
of responsibility by the management aad it is this 
disinclination that must be overcome, by education, 
before a start can be made. It is /his disinclination' 
which leads management tc^ follow the elusive trail 
of partial success*which I Sava stown to beta full of 
danger. 

Next it must.be adpdted that Taylor's principles 
form the basis<of a science, the science of yianagement, 
and that, applied in a mannef suitable to the carefully 
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studied conditions of industry in this country, they 
contain the germ of a truly humane spirit in industry, 
the spirit which sets out to benefit the community by 
providing service at a low cost, to benefit the worker 
by elimination of overstrain and by adequate reward 
for task achieved, and to benefit the employer by pro¬ 
viding an adequate return on the capital which provides 
the stabilising power of continuity of trade. 

Finally, it must be agreed that Taylor’s principles 
are practicable in this country, that their complete 
acceptance and application along the lines I have laid 
down does provide a complete solution of the problem 
of the increase of production. 



PART III. 


LECTURE V- 

Vocational Diagnosis in Industry 
and at School 


By Cyril Burt. 


Individuals differ greatly in their fitness for different 
callings. It is impossible to conceive Keats as the 
svjpcessful organiser of an imperial army.* It is difficult 
to imagine Kitchener as the author of the Ode to a 
Nightingale The peculiarities that we readily recog¬ 
nise in instances so extravagant are repeated on a 
smaller scale .in cases less extreme,—in the shop, in 
the office, and in the factory. One type of man is 
fitted lor the mental work; and another for manual 
work; a third for nothing but gross phy^cal labour. 
And within these three broad types innumerable cross¬ 
divisions and sub-divisions may be distinguished. 
Some take best to an outdoor life, others to an indoor; 
son» to a roving life, others tq a* sedentary.» Again, 
one man is most at home in dealing with persons; 
another in dealing with ntachines; a third in dealing 
with papers and Book;. 'Such distinctions are evident 
even to a lawman. Other differences .there are, less 
7t‘ 
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conspicuous, but for the choice of employment no less 
crucial, which defy detection except by special scientific 
methods, methods as elaborate and technical as those 
which the medical officer for an insurance company 
will use in examining an applicant for a life policy. 
Obvious or obscure, all such differences are largely the 
expression, more or less indirect, of an inborn constitu¬ 
tion, of an endowment that nature bestowed at birth, 
and vjhich nothing during life can eradicate. To sefld 
the bookworm into the fields, to tie the wanderer to an 
office desk, will not make the one a good farmer or 
the other a good clerk. More probably it will ruin 
both the men and the work. 

Hence, in the interests of industrial efficiency, it 
l <iecomes imperative to find the best man for every 
task'and the best task for every man. This is the 
essential problem of vocational diagnosis. By'voca¬ 
tional diagnosis, therefore, may be understood the 
discovery and measurement by scientific methods 
of those special mental qualities in virtue of which 
a given individual is adapted for one occupation 
rather than for another. . ' 

Under other names and in other guises yocational 
diagnosis has already been adopted for a limited 
number of employments. The examinations instituted 
by Universities and other bodies which must be passed 
before a man can qualify as a physician, the Board of 
Trade tests for'colour-blindness, which are intended 
to exclude from certain»pests on the railway or on 
board ship men blind to the differences between red and 
green and white,—these are'familiar if crude examples 
of vocational diagnosis. Bdt for "roost occupations 
even such tests as these, rough and. unscientific 
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as they are, have never been applied. Instead, in 
selecting employees, various make-shift methods are 
preferred. That which is at once the most common 
and the most wasteful consists in engagement on 
probation. Men are accepted for particular occupa¬ 
tions for no other reason than that the situations are 
vacant and that the men have applied. After a period 
yiore or less indefinite many resign and more are 
discharged, either because they have proved unsuited 
to the work, or because the work has proved unsuitable 
to their tastes. To fill their places others are engaged ; 
and they are engaged in the same blind and undis¬ 
criminating fashion. It would be hard to concoct a 
plan less economical. If this method could be uni vet 
sally superseded by some simple preliminary examirfa- 
tion«-even an examination so limited and so imperfect 
as that which a lawyer, an accountant, £ navigating 
dfficer or an engine-driver, has to pass—the saving, 
alike to employers, to employees and to the whole 
community, would be enormous. 

A few, years ago figures were published by ar 
American investigator which demonstrate the magni¬ 
tude of*this waste.* In the factories investigated, 
during the course of a single year six times as many 
men were engaged as were necessary to*provide the 
permanent increase in the roll. In twelve factories 
nearly 43,000 men were engaged; and of these nearly 
36,000 were discharged before .twelve months had 
expired. The cost of engaging a single man was 
variously assessed at from $0 to 200 dollars. Doubt¬ 
less other factors besides vocational unfitness w£r« 


* Alexander! U .—Tkt Amtr^au MaekimJ, iS9], August. 
4—IimA 
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operative in many of the rejections. But making full 
allowance for these, a vast proportion of the entire 
sum,—nearly four million dollars in all—could have 
been saved, had it been possible to engage the right 
man at once. The plan, or planlessness, of first trying 
many individuals for a probationary period, and ulti¬ 
mately retaining only the fittest, must have cost each 
firm some thousands of pounds in a single year. 

The°value, then, of vocational diagnosis can hardly 
be disputed. Qualifying this value, there are, of 
course, certain obvious limitations. In taking up a 
given trade, aptitude for that trade is seldom the sole 
ground. Preference, opportunity, place of residence, 
,the wages offered, the prospects promised, the relative 
iftimber of situations vacant,—factors such as these 
are often decisive. During the War, for example, 
many individuals were forced, and sometines rightly 
forced, to undertake occupations for which they were 
deplorably ill adapted. And in other emergencies, 
personal as well as public, special considerations 
sometimes of necessity outweigh those of natural 
fitness. Nevertheless, of all condition^, suitability 
is certainly the one which works most for economic 
towards efficiency, and conduces most towards social 
harmony and individual content. 

Granting, then, that vocational diagnosis would be 
profitable, we havf yet to enquire whether it is possible. 
Here, as in so many other matters, what before the 
War see&ed impossible his‘been, under pressure of 
military necessity, not rfler^ly accepted as feasible, 
bttt also'accomplished p fact. , In England during the 
last five yearn the methods of science have been applied 
to vocational selection, Both in the fact fly and in the 
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training camp, with no small measure of success. An 
urgent need was the discovery of men with special 
qualifications fitting them for special tasks. Under 
the Air Board, tests were elaborated to estimate the 
suitability of an airman for duty either as a pilot 
or as an observer. Under the Admiralty other tests were 
devised for hydroplane operators in the anti-submarine 
campaign. Men were chosen to undergo special train¬ 
ing in the detection of hostile sounds,—for example, 
those emitted by the engines of enemy submarines or 
aeroplanes. The candidates were first tested for 
various capacities,—for keenness of hearing, for 
accuracy in recognising the pitch, quality, rhythm and 
location of sounds, and for other more general qualifk 
cations. Unsuitable persons were rejected. The intr^ 
duction of such tests at once improved the type of 
man sent forward, shortened the peripd ftf training, 
sfftd increased the efficiency of the work subsequently 
performed. For the intelligence service it was found 
desirable rtGt only to train men, but also to examine men 
in special, abilities of numerous kinds—in the power 
to follow a given route in the absence of obvious land¬ 
marks, in*the power to observe objects of various colours 
and contour, and in the power to gauge the number 
and arrangement of bodies of men variously grouped. 
By these and many other innovations the value and, 
practicability of occupational tests was unimpeachably 
established. At the same time, Jhe absence of such 
tests elsewhere proved as calantitous as their introduc¬ 
tion here proved successful. *As a resulf of the general 
interchange of occupations entajjed by the War, mafly 
found themselves in 'places for which by ^endowment 
or training fEey were entirely ineligible. Sifting and 
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sorting there was little or none. And there are few 
who cannot personally testify to at least one case in 
which such unfitness produced a grave loss of time, 
of material, and even of life. 

Such then, or nearly such, are the possibility, the 
value, the nature, and the limitations of the scientific 
diagnosis of vocational aptitudes. What science is to 
undertake the task ? . 

From the most mechanical form of so-called physical 
labour—that of the navvy or the dock-labourer—up 
to the most sustained and complex application of 
intellectual power—that of a business organiser or 
scientific investigator, a Lloyd George or a Lister, a 
kitchener or a Kelvin—all forms of human work 
involve a mental aspect. In a civilised community 
the mental aspect is, indeed, predominant. Hence, 
the diagnosis of vocational fitness consists very largely 
in an analysis of the individual mind. It is, in fadt, 
a department of individual psychology. 

Individual psychology is the youngest branch of the 
youngest of the sciences. Psychology—the science of 
the mind—is as yet in its infancy. It is still pre¬ 
occupied with abstract questions regarding tfie general 
operations of consciousness as such. Two-thirds of 
the current text-books, four-fifths of the current 
■ experimental courses, are engrossed with processes 
of sensation,—the acuteness of the eye, of the ear, and 
of the skin. And *he fest of the books and courses 
treat mainly.with the normal laws of association, 
memory and perception. To age and to sex, to here¬ 
dity and to environment, text-book psychology is 
still very largely indifferent. Ye’t age tnust alter both 
skill and character; sex must affect both instinct and 
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emotion ; a bad heredity will subvert the soundest 
intellect and a bad environment may annul all efforts 
of training or tuition. Each must profoundly modify 
the industrial capacities of the individual. 

From time to time, however, even the arm-chair 
psychologist has been led to note the effect of such 
conditions upon mental processes ; and the laboratory 
psychologist has constantly been diverted from the 
afbstract study of the mind in general, and attracted 
to the special peculiarities of the individual minds 
which offer themselves for his experiments. Hence 
has grown up a new psychology,—the psychology of 
individual differences. Owing largely to the accessi¬ 
bility and simplicity of the material, the minds of 
children have, in this respect, been studied moef 
intensively; and the study has been fostered by the 
increasing demand for an individualised type of 
education. More recently still, the study of mental 
abnormalities—particularly of such neurotic distur¬ 
bances as those induced by shell-shock and war-strain— 
has reflected light upon the temperamental side of 
individual p«sonality, much as educational psychology 
has refleeted light upon the intellectual side. Finally, 
inspired first and chiefly by the leaders of so-called 
scientific management in business, encouraged later, 
particularly since the War, by the interest of many 
large American firms, psychological investigators have ' 
attacked the problem of vocational guidance expressly 
and directly. Rejearche# carried *out in the psycholo¬ 
gical laboratory at # Harvaid University, and the 
suggestive book*j>ubRshed by Hugo’Miinsterberg, tlje 

* Psyckologfand Industrial Efficiency, 191%. 
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late Professor of Psychology at Harvard, have aroused 
the general attention both of academic psychologists 
and of business men. And such institutes as the 
Carnegie Institute of Technology at Boston have 
appointed professional psychologists to carry out 
investigations into vocational tests and to apply the 
results to practical issues. 

An early experiment in this direction provided, and 
still provides, a striking proof of the utility of psycho¬ 
logical tests in industry. In an American factory, 
manufacturing ball-bearings for bicycles, one hundred 
and twenty girls were employed to inspect steel balls. 
The balls were examined for flaws in a strong light; 
nnd those observed to be defective were rapidly 
picked out by a hand magnet. For such work the 
essential qualifications are manifestly accuracy^ and 
smartness 'in observation and in reaction. These are 
both mental functions. To measure them the psycho¬ 
logist has long employed a precise and delicate method 
of measurement. In the laboratory, with'an electric 
stop-dock or chronoscope a man’s " reaction-time,” 
(or " personal equation,” as formerly it 'waS termed), 
can be measured in thousandths of a second; large 
differences in speed are commonly discovered. Accor¬ 
dingly, this* test was applied to the girls. The slowest 
observers, intelligent and industrious though they 
were in many instances, were dismissed or transferred 
to more suitable employment. It was finally found 
that thirty-five very qui ck'olfcervers fould do the whole 
of the work fotm^iy done bygone,hundred and twenty. 
FUrthef, it became possible tj> deduce their hours of 
work from dOJ to 8} hours per day, apd to give two 
days’ holiday per month. Efficiency wac thus main- 
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tained at its highest level. As a result, the accuracy 
of the work at the higher speed was 60 per cent, 
greater than at the lower speed. Output was increased 
by over 240 per cent. Wages were increased by 100 
per cent. And there still remained an increased margin 
of profit due to the large diminution in the cost of 
producing perfect balls.* 

In England the interest in vocational diagnosis has 
Crystallised into practical shape only during t(je past 
few months. It is now making rapid headway. A 
well-known and well-advertised institute of mind¬ 
training has recently opened a vocational laboratory. 
Two large general stores in London have appointed a 
psychologist. Two schemes have been framed for 
an Institute of Industrial Psychology, to be organise® 
under the direction of competent experts, and to be 
attached either to a psychological laboratory of a 
University, or else to a governmeift department. 
Meanwhile, in psychological laboratories, in elementary 
schools, io*trade schools, in apprentice schools and in 
technical institutes, several investigators have already 
attained ‘definite results by their researches upon 
vocational tests. 

Investigations upon vocational guidance follow 
two complementary lines of approach.. They may 
start with the occupation, and study its requirements; 
or they may start with the individual, and study his' 
aptitudes. They may ask : which* is the right man 
for the job ? or,^which is *he,ri|ht job for the man ? 
The former is the easier and the commoner procedure. 


* Taylor, F * W .—Principles of Scientific Management, New 
York, 1911. pfs 85-97. •• 
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I. 

In studying the special qualifications required for 
particular occupations, the methods adopted fall into 
four groups. We may term them respectively the 
methods of “ sample ” tests, “ analogous ” tests, 
" empirical ” tests, and " analytic ” tests. In the 
“ sample ” test, the operation actually measured is a 
typica^ example of the work actually to be done. In 
the " analogous ” test the operation measured is not 
identical with the work to be done, nor even with a 
portion of it, but is merely similar to it psychologically. 
In the " empirical ” test the operation measured is 
chosen not for its apparent identity with or similarity to 
Vje work to be carried out, but simply because in 
'actual practice it has been proved an effective test, 
although tjje reasons for its effectiveness are perhaps 
neither obviotfs nor clear. In the “ analytic ” te$ 
an endeavour is made to resolve the work to be done 
into its elementary psychological constituents. 

(1). Of these methods the commonest is that of the 
" analogous "test. Some brief artificial,task or test 
is contrived which appears to demand activities re¬ 
sembling the vocational activity. Such a test endeav¬ 
ours to reproduce on a small scale a situation similar 
to that involved in the real life of the worker. The 
■similarity, however, must be internal or subjective 
rather than external and superficial. The test-situation 
resembles the actual situation in the sense that the 
former seems Jikely to <;gll forth the same mental 
processes as are'required by tfie latter. Outward 
similarity is valueless. In nivs^l cdurts where ship 
collisions are demonstrated by means'jef miniature 



INDUSTRIAL ADMINISTRATION 


89 


models, the most experienced navigator is apt to become 
confused ; the perceptions, the interests, the decisions 
aroused by the toy ships sliding on a piece of glass are 
not those excited by real vessels at sea. It is the inner 
attitude of the mind, not the external shape or colour 
of the objects, that the tests must transplant into the 
laboratory. 

The following experiment illustrates both the 
nature and the limitations of the " analogous ” test. 
In the Harvard Psychological Laboratory, Professor 
Miinsterberg* tested motor-men for an electric car 
service in' the following way. A long square-ruled 
card represented a street; two parallel lines down the 
middle represented the tram-rails. Figures were 
marked upon certain squares to indicate objects on* 
the road,—“1” represented a slow-moving pedestrian, 
‘‘2’’ a horse moving twice as fast, “3” a.motor-car 
iqpving faster still. Figures moving across the track 
were coloured red; those moving parallel with the 
track were.eoloured black. For reference each square 
along the track was lettered A to Z. The examinee 
was then feqaired to name, as fast as possible and in 
order, the.squares threatened, as it were, by the figures 
on either side. 

In carrying out this test the candidates reported 
that they had the same feeling of tension and watchful¬ 
ness which they experienced on the platform of the 
car when driving down a crowded thoroughfare ; and 
the marks obtained showed “.a*far-reaching corre¬ 
spondence between efficiency* in the erqperiment and 
efficiency in the actual service." 

- - - , - = --- 


* hoc. at. smf., p. 68, et uq. 
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To various other callings, such as typesetting and 
navigating, the principle of the analogous test has been 
applied with an equal degree of apparent success. 

Nevertheless, I believe that the results have been 
misinterpreted. From experiments on the effect of 
special practice we know that improvement gained by 
prolonged experience and by repeated exercise in one 
field is seldom transferred to another field in any large 
degree, however closely the second may resemble the 
first. On the other hand, we do know that the same 
central factor—general intelligence, as it is usually 
termed—enters more or less intimately int6 all fields 
of mental activity. Hence, I infer* that the test for 
motor-men appears successful, not because it picks 
k 'out those with special aptitude for discriminating 
objects on either side of a track according to the speed 
and direction of their movement, but because it picks 
out those whose general intelligence at any task and 
at all tasks was appreciably above the average. Car¬ 
driving requires not only a special form of discrimina¬ 
tion, but iso general intelligence. Similarly, the test 
employed requires not only a special form of discrimi¬ 
nation, but also general intelligence. It is extremely 
unlikely that the special form of discrimination 
exercised ip observing red and black figures is psycho¬ 
logically the same as the special form of discrimination 
exercised in driving a car. The common factor, there¬ 
fore, is not any one ,form of discrimination. It is 
general intelligence.' Rut* unfortunately 'for the claims 
of this particular test, this comgion factor enters, not 
t- *-r -2 —; - 

• I have verified the 'inference by experiments upon children 
end young adults. The t efr give* n fairly high correlation with 
intelligence, the cotfficienta ranging between .43 jSl .61. 
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only into car driving, but into almost every other form 
of work. To this criticism a paradoxical result, noted 
incidently by Miinsterberg himself, lends considerable 
support. Among all the motor-men tested there were 
none whose marks for speed and accuracy reached even 
the poorest score obtained at the test by the research 
students of the Harvard Psychological Laboratory. 

The inevitable co-operation of this general factor is 
apt to vitiate almost every test of specific aptitude 
when the test is taken at its face value. The selection 
of children for trade schools yields an excellent illus¬ 
tration of this difficulty. At the age of ten and a half 
every child in a London County Council school, who 
is not demonstrably backward, sits for a junior 
county scholarship examination. The successful candi¬ 
dates are promoted to secondary or central schools. 
Since the work in such schools is traditionally*scholastic 
rather than technical or manual, technical or manual 
tests have no part in the examination; the examina¬ 
tion consists solely of papers in scholastic subjects 
such as arithmetic and composition. Three years later 
the children femaining in the elementary school may 
sit for a'second examination for trade scholarships. 
The successful candidates are transferred to trade 
schools. It is then found that very few children 
capable of doing first-rate technical work are sent 
forward. Enquiry discloses one very significant reason. 
First-rate technical work requires the combination 
both of first-rate, generifl Ability and of first-rate 
special aptitude for techqjcdl work. , Nt>w a child of 
first-rate general, ability, ever^ though his ’special 
aptitude for scholastic work is poorer thane his special 
aptitude for Technical work, 2 likely, Vilely in virtue 
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of that general ability, to do creditably in the scholastic 
examination set for the junior county scholarships; 
for success in that examination depends upon general 
ability quite as much as upon special scholastic ability. 
Hence, such a child will at the earlier age have been 
transferred to a secondary or central school. When the 
time comes for the examination for trade scholarships 
only the duller children are left to compete. 

Thacommon factor, then, of general intelligence tenfls 
to make both special scholastic examinations and 
special vocational tests appear more successful than 
they really are. Indeed, in what we have termed 
" analogous ” tests, the analogy between the test- 
activity and the industrial activity is seldom a genuine 
/one. The mental attitude evoked by the former is 
identical with that evoked by the latter only whep the 
analogy is so close as to amount to virtual identity. 
The test then ceases to be an " analogous ” test, and 
becomes a " sample ’’ test. 

(2). In the " sample ” test, as I have termed it, the 
candidate is tested at an actual specimen of the work 
which, when engaged, he will be required; to' do. This 
procedure, in my opinion, is by far the most trust¬ 
worthy for immediate practical adoption. Of the 
psychological nature of industrial operations we know 
at present virtually nothing. Of the psychological 
* characteristics of different types of workers our 
knowledge is hardly any more extensive. Of the 
intrinsic psychological nature?of laboratory* tests we are, 
indeed, somewhat better* informed; but we are still 
lamentably ignorant both of their relations to one 
another and of their affinities with industrial operations. 
One of the things we db know is this; ■namely, that. 
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apart from the influence of general intelligence, to 
infer from a high degree of ability in one kind of task, 
or from a large amount of experience in one kind of 
task, the existence of a high degree of ability in a second 
kind of task, even though the kind be not very 
dissimilar to the first, is always precarious and usually 
misleading. It follows, therefore, that an applicant 
should be judged by his performances at the very tasks 
we engage him to carry out. Test the typist it the 
typewriter, not with a pen-and-paper test. Test the 
car-driver on a real car, not with a laboratory model. 
Never gauge a man’s ability for one special job by 
testing him at another. 

This maxim is flagrantly contradicted by our tradi-, 
tional procedure in selecting men for the highest posts 
in the land. We elect men to be members of Parlia¬ 
ment according to the strength and flyenfy of their 
rSetoric. We choose administrators lor the Indian 
Empire by %n examination comprising Greek and Latin 
verse. Th% success of the plan, a debatable success 
it must b» granted, is due solely to the fact that for 
all four functions a high degree of general ability is 
essential. * Its disasters are due to the utter disregard 
of the need of specialised ability for specialised work. 

The principle of the "sample ” test is tile principle 
most commonly adopted by any employer who gives his 
prospective employee some rough -and ready test. 
He will ask the clerk to balance aij account ta^en from 
the ledger which he will actually be desired to keep. 
He will ask the stenftgraphef to tak« dbwn and tran¬ 
scribe a business-letter *dictateci at his fastest speefl. 
A carpenter h<?will alk to dojjptail togethef two pieces 
of wood; to the plumber he would give a corner of a 
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pipe to boss or a metal joint to wipe. Indeed, the 
whole system of engagement upon probation—a system 
which I have already deprecated—is little else but an 
application, upon a large, crude scale, of the" sample ” 
type of test. Where then does the science enter in ? 
Where are the services of the psychologist required ? 

The psychologist can do for the employer’s practical 
test what he has already done for the scholastic 
examinations of the teacher. He can standardise 
the test procedure; and he can standardise the test- 
results. And by this twofold standardisation he can 
make the procedure at once most rapid and more 
accurate. For generations teachers have been examin¬ 
ing pupils in the various subjects ot the school curricu¬ 
lum. But recently the psychologist has shown that, 
considered as a scientific process, the ordinary school 
examination is vitiated to an incalculable extent by 
irrelevant and unnoticed factors; scientifically re¬ 
garded, it is about as accurate as the milkman’s method 
of estimating a pint of fluid. The inevitable pitfalls 
•that await the layman when he endeavours to determine 
mental capacities, or to measure mental attainments, 
have to be indicated again in the case of the-scholastic 
examination; and, before that examination can be 
utilised fqt scientific purposes, its defects must be 
minutely analysed and carefully eliminated. 

Upon the employer’s tests the same refinement can 
be carried out. The procedure, in the first place, must 
be regulated according to the recpgnistd canons of 
psychological •technique.* For example, -if the first 


• Then will be found ixceUently eammarind in Whipple’* 
Uornud of iltnlal mi Pkytictl Tuts. Vol. I., Chap. ii. 
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applicant types one passage and the next applicant 
types the sequel, it is impossible to compare the two 
results with any measure of validity. The test set to 
the candidates must always be the same. Further, 
the instructions must always be identical; and the 
phrasing of those instructions must be carefully 
prepared beforehand. And so with the less obvious 
details that appertain to all testing of psychological 
activities. Secondly, the results must be standardised 
as well as the procedure. In school subjects it is only 
recently that teachers have discovered what is the 
average rate of reading, writing, or calculating at the 
various ages of school life ; and what particular rates at 
those ages constitute symptoms of superior merit, or of 
definite deficiency. Similarly, in shorthand and typing 
only .the roughest standards of attainment have 
hitherto been recorded; and for most commercial 
and industrial operations the supervisor or the foreman 
trusts to a vague general impression based on his own 
private observation or personal experience. These are 
plainly inadequate. An efficient test demands the 
discovery, nof only of a trustworthy and comparable 
technique,* but also of trustworthy and comparable 
norms ”—measures, that is to say, of superior, 
tolerable, or inferior performances. 

We need, therefore, to work out standardised 
" sample ” tests for each of the more important 
industrial processes. But our ipvestigations must 
not rest here,; Were the ‘'*saSnpie test the only type 
of vocational test ivail^bft, vocational diagnosis 
would be a cumbrous •affair. # The drawbacks are 
obvious. In the first place, exact example^ of all the 
important industrial processes cam nevef be reproduced 
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by the psychologist in his laboratory. It is, I presume, 
largely for this reason that the vocational psychologist 
has hitherto for the most part elected to develop 
and adapt his own traditional tests rather than to 
develop and adapt the “ sample ” tests favoured by 
the employer. This, however, is not a grave objection. 
It merely means that in the future the psychologist must 
enter the workshop, and carry out his experiments, in 
close' co-operation with employers or with their works 
managers—a change of arena that will benefit both 
parties. Meanwhile, until he is invited to do so, there 
are other establishments peculiarly fitted for experi¬ 
mental investigations upon vocational tests,—the 
technical institutes, the trade schools, and (where 
they exist) the schools for apprentices. Here—all 
unconscious it may be, of the wider significance of 
their daily judgments and their routine examinations— 
the teachers have already attacked the problem ’of 
vocational diagnosis. In the inevitable endeavour 
to estimate their pupils’ progress, they have been 
forced to devise tests which are really nothing else 
than rough measures of vocational aptitude and voca¬ 
tional attainments. Research, therefore, Knight well 
begin by standardising the tests in vogue, and by 
refining the methods of observing and examining the 
pupils, within these various schools. 

There remains, however, a profounder objection to 
the us^ of the unsppplcmented “ sample ” test. The 
" sample ” test is generally apt to prive a test of 
acquired attainment rather than a test of natural 
kptituBe. In many cases, to be accurate and just, 
it presupposes a period of preliminary training which 
shall be approximately the same for all examinees. 
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The employer may test the trained clerk in shorthand 
and typewriting; but with the untrained pupil such 
a test would be useless to determine at the outset 
whether he was fitted to undertake such specialised 
and speedy finger movements as a training in typing 
and stenography demand. Often, too, in actual office 
work the younger ill-trained clerk will rapidly outstrip 
an older duller colleague, who, in virtue of a better 
training or a longer experience, has perhaps maiJe the 
better display at the original interview. The influence 
of practice is clearly illustrated by the examinations 
for the postal services. For long, in addition to the 
more academic tests of the civil service examination, 
the post-office has employed the method of "sample 1 ' 
vocational tests before confirming the engagement 
of a probationary employee. The postman is required 
to read a series of ill-written addresses :• the sorter to 
distribute a hundred dummy envelopes in piles 
according to their destination: the telegraphist to 
transmit messages by the telegraph key at the rate of 
thirty words g. minute and to receive at the rate of 
twenty-five. But the examination in telegraphy can 
be applied only at the end of a period of training, 
during which both time and money have been wasted 
on the innumerable candidates who develop tele¬ 
graphists cramp or exhibit other disqualifications. 
The sorters' examination is itself treated merely as a 
check upon reports of^t^*supervisor or as a safe¬ 

guard against coihpljunts ajwut such Reports; the 
supervisor's personal observations during the # proba¬ 
tionary period arelegitinlately regarded as of far greater 
value than a Jew minutes' artificial testing. Finally, 
* 1010*1 any person with an elementary school education 
r-imo 
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can practice himself in the reading of handwriting 
until he can pass the postman’s test. In itself, there¬ 
fore, a single " sample ” test of this description will 
usually fail to diagnose natural ability or inborn 
aptitude apart from differences of training. 

Accurately to diagnose natural ability the" sample ’’ 
test must be applied first at the beginning of the training 
period and then again at the close, and if possible-at 
regular intervals throughout its course. The measure¬ 
ment will be based not upon the absolute test-results, 
but upon the relative extent of progress made with a 
standard amount of practice, in a word, upon the curve 
of improvability. Such a procedure is both cumber¬ 
some and costly. It can be avoided only, if it can be 
avoided at all, by discovering mental tests for natural 
capacities of a more elementary or fundamentaT'kind. 

(3). For most of the elementary functions of the 
mind, at least in its intellectual and practical aspects'— 
for movement, for sense-perception, for attention, 
for memory, for learning, for association,—we now 
possess reliable psychological tests.* Many investi¬ 
gators, therefore, have applied one or more of these 
standardised tests to a group of employees; and have 
compared the results of the brief psychological experi¬ 
ment with the actual merits of the employees, as 
assessed after careful and prolonged Observation. If 
the two estimates closely correspond, it is inferred 
that th?. experiment selo-.t^d will provide an efficient 
test of actual merit. In comparing the efficiency of a 
number of different tests “it as desirable that the 


* A dnatstka at the* most uncial testa will to found la 
WHppla'a Mammal ofliamU ami POyaeal Tula. 
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correspondence of each with actual merit should 
itself be measured in quantitative form. For this 
purpose the statistical device of "correlation" is usually 
employed. 

Often the procedure is purely empirical. The 
scientific investigator prefers tests chiefly for their 
known reliability; and, for research purposes, selects 
them, so far as resemblance to vocational duties is 
concerned, purely at haphazard. He then determines 
their diagnostic value, not on the ground of a priori 
similarity with the vocational work, but rather accord¬ 
ing to the correlations empirically obtained, that is, 
according to the extent to which the test-results agree 
with independent estimates of ability at the work. A' 
French investigator,* for example, tested a group of 
typists, good, average and inferior, with a Jarge and 
njjscellaneous set of laboratory tests. He found that 
the examinees who were superior at typewriting were 
on the average superior also in tests of memory span, 
sustained attention, tactile and muscular sensibility, 
and equality* of strength in the two hands. Here 
different tests were applied to persons following the 
same occupation. A converse procedure is to apply 
the same test to persons following different occupations. 
Thus, another investigator! used a " substitution test,” 
in which certain symbols have to be substituted for 
certain others according to a^prescribed code or key. 
The test wa^ set. to vawoms .grfiups of coiftmerdal 


• Udy. J. M.—" Ut 
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students. The results differed in the different groups. 
It was found that the test-records showed a very high 
correlation with ability in shorthand and business 
correspondence, byt no significant correlation with 
ability in mathematics or German. For. the first two 
occupations, therefore, the experiment in question 
was recommended as constituting an effective test. 

Hpllingworth, one of the leading authorities • in 
America upon vocational psychology, believes this 
“miscellaneous, random, and purely empirical method 
.... to be the most promising experimental procedure 
for the immediate present, and perhaps for some time 
to come."* 

1 (4). It is clear, however, that if the collection of 

tests is sufficiently comprehensive and systematic, 
surveying eventually all the chief, or at least all the 
relevant, elefnentary activities of the mind, we sljall 
gradually achieve a thorough psychological analysis 
of the particular trade-process under'investigation. 
Thus, instead of testing the particular industrial 
capacity as a whole—the procedure adopted both in 
the "analogous ” tests and in the "sample " tests—we 
shall analyse that capacity into its component mental 
functions, and test each of these in isolation. This, 
is the method attempted by what I have termed the 
" analytic ” tests. 

The most complete and thorough programme of this 
sort is*thc schemd e^aWated by. Protossor Seashore 
for testing njusical ability.t He propos^ to measure 

? - -- 1 - —* - 

• Vocational Psycholtfy, p, ug. > 

t Vnictttity of Iowa Stpfi« >n PsycMtfy, No. VII. (Psycho¬ 
logical Monographs, Vol. >3, No. 1), 1918. Cl. also Pryciology 
m Daity Lift, by the same author. 
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one one all the fundamental qualifications indis¬ 
pensable for a good singer; among other characteris¬ 
tics, his power to discriminate notes according to their 
pitch, their loudness, and their timbre ; his power to 
produce notes according to the same and other 
characteristics ; his power to remember and reproduce 
in imagination musical tones and phrases; his emotional 
reaction to and interpretation of music of various 
kinds. These capacities in turn are to be reduced to 
typical performances, most of which can be measured 
in quantitative terms by means of appropriate appar¬ 
atus. For example, he declares that ability to change 
the voice by only 3 v. d. (vibration differences) is 
characteristic of the average person; by 0.9 v. d. is 
characteristic of good singing aptitude; by nothing less < 
than 9 v. d. is characteristic of a person who cannot 
sing Vt all. In non-technical language, this means 
that a good singer, having sung middle C ‘(the tone 
produced by a tuning fork vibrating 256 times per 
second) should then be able voluntarily and accurately 
to change the pitch of his voice to that of a fork 
vibrating 856,9 times per second (an interval equal 
to about one-thirty-fifth of that between C and D, the 
next note above it). Such ability is found in about 
three individuals out of a hundred. Fifty per cent, 
can execute a change to 259 vibrations, but flo smaller 
change. The worst eight per cent, can execute 
nothing nearer than a change to 265 vibrations,—a 
change of about half a seqjitpfle. dOther qualifications 
Professor Sefchore'an^ his colleagues are endeavouring 
to measure with the same*precision; .they propose to 
obtain typical ndhns ( ai{d standards of performance 
in each and, ih all. In addition tljey have given 
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their enquiries a practical application. Surveys oi 
musical talent have been made in the top classes of the 
schools in two cities of Iowa; and as a result some 
seventy children have been discovered possessing high 
native ability in music. Twenty-four of these have 
enjoyed no previous instruction; and all are being 
encouraged to develop their latent talents by musical 
studies.* 

As applied to a vocation of a commercial type, the 
" analytic ” procedure may be illustrated by another 
investigation of Professor Munsterberg. A well-known 
American telephone company invited him to enquire 
into the possibility of determining at the outset the 
mental fitness of switchboard operators engaged upon 
probation. During the first six months in the com¬ 
pany's service, the operator works entirely under 
supervision; and, regardless of ultimate fitness and 
retentionris paid by the company during the entire 
period of training. At the end of half a year, more than 
one-third of those originally engaged either resign or 
are discharged. On an average the girls have to handle 
about 150 calls an hour; and, during the busy periods 
of the day, sometimes as many as 300. Thpse, there¬ 
fore, who in virtue of their mental and physical 
constitution cannot attain a speed of five to ten calls 
a minute Without undue effort are liable to excessive 
fatigue. Many eventually collapse with a nervous 
breakdown. Hence, vocational fitness is of extreme 
importance both ts the«,company andyto the girls 
themselves. c 

Aftej carefully watching Hie ‘work of the operators 

- -C-*-——:--- 
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in the Sentral office of the company, Professor Miinster- 
berg concluded that to reproduce in the testing-room 
the operations at the switch-board would be inexpedient 
if not impracticable. Such a test, we may presume, 
would be successful, if at all, only at the dose of the 
training period, not at its commencement. Conse¬ 
quently, he proceeded to analyse the actual operation 
of handling a call into its mental and physical elements; 
and to test each elementary activity separately. He 
inferred that about a dozen physical or mentaf pro¬ 
cesses, distinct and independent, were implicated in the 
work. Accordingly, the girls were subjected to a series 
of psychological tests. They were tested first for 
acuity of hearing and vision, and for distinctness of 
pronunciation. They were then examined, together, 
in class, for intelligence, attention, memory for figures, 
exactitude of visual space-perception, and rapidity of 
^and-movement. The class tests were.suppleraented 
by individual tests. For example, each girl was 
required to hit with a pencil various points on a sheet 
of paper at a rapid speed timed by a metronome,—a 
feat very similar to striking the holes in a switchboard 
with a plpg. At the close the girls were ranked in an 
order of merit for each test; and the average order 
was computed. 

It had been agreed that, at the end of thite months' 
training, the company should endeavour to grade the 
examinees in a similar order of merit on the basis of 
their successful the actqal.3utias; and grqpp them 
respectively as uilfit, f average, *and excellent. A little 
sceptical of the experiment, the company, unknown 
to Prof. Miinsterberg, JiaJl included in the clap a numbbr 
of experienqpcT operators and^i few teachers from the 
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telephone school. These without exception ajfjieared 
at the top of Prof. Miinsterberg's list. Similarly, the 
girls who stood at the bottom of the list were, with 
one exception, eventually found incompetent by the 
company upon entirely independent observations. In 
the whole group of thirty examinees there were only 
three discrepancies between the predictions of the initial 
tests and the judgments founded upon the company’s 
experience; and none of the discrepancies was suffi¬ 
ciently large to reflect unfavourably upon the psycho¬ 
logical procedure. 

These, then, are the main lines of research. These 
are the chief types of enquiry which the vocational 
psychologist has hitherto pursued. In effect, it will 
, be noted, he has started by analysing the requirements 
of given occupations rather than analysing the 
capacities of given individuals. Individuals, of co'urse, 
have served as subjects for the tests. But the primary 
interest has centred, not in the natural aptitudes of 
those individuals, but in the vocations at. which they 
are with varying proficiency engaged, throughout 
the real question at issue has been this ; "•what sort 
of man is the best man for this work ” ? not " what 
sort of work is the best work for this man ” ) 

II. 

The latter problem— the analysis of the needs of 
the individual—is a$ undertaking far more ambitious 
and far*more neglected. * Until soience\ias moved 
to this second'lii^ of apptoach, file task of vocational 
diagnosis can never be established upon a satisfactory 
footing. 'fill then many of our verdicts must be purely 
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negative. We shall be rejecting a large number of 
our examinees as unfitted for singing, for telephone- 
operating, for ball-sorting, for motor-driving, and for 
whatever other careers our tests have dealt with; 
but we shall be leaving that number, apart from other 
efforts on their behalf, unsuited or unemployed. 
Accordingly, we must also review and analyse the 
capacities of each individual, with a view to classifying 
every one according to his vocational aptitude 
Carried to its logical conclusion such a plan would 
involve nothing less than a complete census of our 
psychological resources. In Mr. H. G. Wells’ famous 
war novel, the German tutor tells Mr. Britling: 
" The English do not understand indexing. It is the 
root of all good organisation.” The perfect organisa¬ 
tion of an industrial community would entail this 
condition: every man, woman, and child should be 
indexed according to their mental powers. A national 
register of men of military age, a national enrolment 
of voluntary workers for the factory or for the land, 
a national survey of food supplies, a national census 
of coal,—to these and many forms of registration and of 
survey w§ have already become accustomed, as pro¬ 
posals if not as actualities. But the mental and moral 
resources of the nation are a far greater asset than its 
agricultural or mineral resources, or even ItsTiuman 
resources regarded solely from the standpoint of 
physical fitness. Not only man power but mind power 
must be registered and mobilised.* Only thu^can we 
make the tnost speedy recovery froqj our recent 
sacrifice of ’wealth and of*men. 

The feasibility* of & *broad theme of Vocational 
testing is perhaps most convincingly demonstrated in 
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tne experience of the army of the United States. 
Under the direction of the Division of Psychology in 
the Medical Section of the American War Department, 
recruits were tested by means of intelligence tests 
applied by specially trained personnel officers. By 
November, 1918, over a million and a half mea had 
been tested in this way. The methods, the results, 
and their practical utility have since been described 
in an official pamphlet.* The object of the tests 
was threefold: to eliminate men whose low grade of 
intelligence rendered them a burden and a menace 
to the service, to discover those whose superior 
intelligence suggested their suitability for advance¬ 
ment, and to select men whose peculiar aptitudes 
1 suited them for special military duties. The examining 
staff of a camp were able to test, on an average, 
about 2,000 men a day, and to report the assessments 
to the Personnel Office within another twenty-four 
hours. These estimates, it is said, proved to be one 
of the most important aids in the rapid sorting of the 
masses of men in the Depot Brigades. For rough 
purposes intelligence was graded in seven,classes—from 
A. to D. And perhaps the most interesting table in 
the whole report is that which gives the grading of the 
commonest occupations, and displays them, ranked 
in a linear series, according to the average degree of 
intelligence exhibited by the individuals following 
them. The occupations, numbering between seventy 
and eighty in all, raitge^fnjrrwgeneral labdhrers, cobblers 
and miners (jveraging’ Q-) thrqpgK farriers, ostlers, 
barbery bricklayers, cooils, «bakers, blacksmiths. 

--%- 1 - !L -r— !-— 

• Army Mntai Tuts, Washington, u.u. Nov. 1918. 
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carpenters, butchers, plumbers, chauffeurs, policemen, 
telephone operators, electricians, musicians, clerks, 
mechanical engineers, nurses, typists, accountants, 
civil engineers, and medical officers—arranged thus in 
ascending order—up to army chaplains and engineer 
officers, the last two averaging A. Material for com¬ 
missioned rank was found chiefly in the A and B 
groups. Men below C+ should not, it was stated, 
Be accepted for training in Officers’ Schools.. Men 
rated below C were unsuited for non-commissioned 
officers; sergeants and corporals rated as C or lower 
proved unsatisfactory. Men of D and D- level 
could not understand written or printed instructions, 
and to give such individuals any but the simplest 
verbal orders, was found to be quite unsafe. “ Alto-' 
gether," the report concludes, " it has been thoroughly 
demonstrated that the intelligence ratings .are useful 
jp indicating a man’s probable value tb the service.” 

But general intelligence is not the only criterion 
of a gootf* soldier. Special aptitudes and special 
qualities of character must also be taken into account. 
Hence, in* addition to the testing of intelligence, the 
American Personal Department found it both desirable 
and possible to compile an elaborate card-index 
showing for every man his more specific qu alific ations. 
When, therefqj j, there was an urgent need for a person 
with a peculiar combination of talents,—for example, 
an officer fan^liar with the Russian and German lan¬ 
guages, strong in physique, a gpocf leader, of vAiversity 
culture, y$ able to> pl^y ^certain specified musical 
instruments (a rejuirdkqpnt that was Sctually,anade fpr 
a certain piec$ of intelligence Aork),—the* the most 
suitable man could be located with* a minimum of 
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delay. If, then, such a registration of men according 
to their occupational aptitudes proved feasible for the 
activities of war, surely we cannot deny that—in 
theory at least—it is also possible for the activities of 
peace. But how is it to be undertaken ? 

The survey, I would suggest, might easily be 
attempted through the mediation of the school. 
Already the teacher is discovering that, in the interests 
of the children’s education, and quite apart from thfe 
requirements of their after careers, he must not only 
give them lectures and set them lessons; he must 
also study their individual dispositions and proclivities 
in order to adjust the lectures and the lessons to the 
peculiar needs of each. This is now done most system¬ 
atically for the mentally deficient. In every special 
school a " progress-book ” is kept for each defective 
child. In, it, under prescribed headings, are periodi¬ 
cally recorded' the child’s abilities, attainments, and 
temperamental peculiarities as they manifest themselves 
from term to term and from year to year*.. In many 
central schools the headmaster compiles a dossier for 
each individual pupil, to which he refers whert the pupil 
leaves school or when later he is again approached 
for a testimonial of character or certificate of compe¬ 
tence. ,Jn every school, whether special, ordinary, 
or higher grade, an elaborate register of.cards is kept, 
‘ one for every child, on which is reeordfed the results 
of a periodic medical inspection. What js done for the 
mental Ind moral '■characteristics .of the defective 
and the supernormal, what.is done lor the physical 
and medical characteristics of ,e Very child in a Council 
school, slVuld be ddne for the mental and moral 
characteristics of all. 
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There is already in existence the administrative 
machinery which, with certain modifications and exten¬ 
sions, might be made the basis or the model for such 
a survey. The machinery is embodied in a revised 
scheme of the after-care and juvenile employment 
experimentally adopted in the boroughs of London. 
Every child, as he leaves the elementary school, 
is briefly described upon a school-leaving form. # The 
form is intended to give a confidential record of 
the child’s characteristics—of his intellectual and 
practical abilities both general and especial, of his 
moral character, of his physical and medical charac¬ 
teristics, and of the economic and social environment 
of his home. The essential particulars are copied* 
from this form on to a card; and indexed by the ’ 
local association of After-Care Committees. With the 
assistance of the Juvenile Advisory Committee of the 
Employment Bureaux or some other agency, the child 
is recommended for an employment as suitable as 
can be found. Then, with the aid of voluntary 
visitors and* club superintendents, he is supervised 
until he ,is seventeen or eighteen.. The result of the 
supervision—his progress, his decline, his future educa¬ 
tion,—are reported and recorded at the office of the 
District Organiser. 

Here, the& we have a basis—a scheme already 
working—for the registration of mind-power. At 
present the pfarticulars iittfee schedules are filled in by 
teachers during the,child’s^ last few days at school 
in a vague and indefinite fashion: “ copduct,— 
good "; " intellffeenge-^-fair. ” |As a testimonial such 
a statement may be helpful ;-*as a scientific guide it is 
worthless. The list of characteristics and aptitudes. 
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therefore, must be revised and defined in accordance 
with some more scientific " psychographic scheme.” 
A uniform system of measuring or marking the various 
degrees of aptitude must be devised. Eventually, 
tests of mental ability and educational attainments 
must of necessity be provided. Tests, indeed, are 
already available for measuring ability in the chief 
scholastic subjects—handwriting, spelling, composition, 
reading, and arithmetic in its various forms; and by 
means of the improved versions of the Binet-Simon 
scale, general intelligence—the mental quality which 
in economic value is supreme above all others—can 
be rapidly assessed in both children and adults with 
t considerable precision. For the subtler qualities of char¬ 
acter and temperament—conscientiousness, honesty, 
reliability, leadership, enterprise, imagination, artistic 
sense, and so forth—the observations of a competent 
teacher, extending over a period of several years, 
will perhaps always prove more trustworthy than the 
results of experimental tests. With these modifica¬ 
tions the cards should ultimately provide the data for 
a methodical survey of the human materia^ available 
for industry in any given area; and should greatly 
further our ultimate object—the discovery of the 
right VSflStion for each individual and the right indi¬ 
vidual for each vocation. f 

I have myself endeavoured to make a survey of 
children^ ability in a representative through. In a 
published memorandum* the estimates were based 
upon t^chila’s 1 educational abilities. More recently 

-*-1—-I——1 - 

* Tic Diitribu&on and filiation of Educational 'Abilities, P. S. 
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the results have been checked by means of tests 
intended to measure inborn general intelligence. 

Such a survey of children’s ability answers a question 
which for the proper organisation of industry is of the 
utmost significance. How is ability distributed among 
the general population ? Is it distributed like land or 
wealth, where those who have much are few and far 
between, and those are commonest who have little 
or none ? Or is it distributed like physical characteris¬ 
tics, like height or weight, for example, where the 
average type is the commonest type and the dwarf is 
as rare as the giant ? A glance at the figures obtained 
shows that, beyond all debate, the latter alternative 
is correct.* Ability is distributed in close conformity 
with what the statisticians call the " normal curve.” 
It falls, scattered, like shots fired from a gun or sand 
emptied from a bucket, in accordance •with*’the laws 
"chance.” And "chance,” as the actuary of any 
insurance society will testify, is one of the most regular 
and predi&able things that there are. It becomes 
possible by tjje aid of a simple formula to forecast for 
a given population the approximate number endowed 
with any specified modicum of ability, much as we calcu¬ 
late the number who will within the ensuing year 
most probably die. From this conclusion mSH^ corol¬ 
laries ensue, v will indicate but one. Most employers, 
it would appear, conceive the dense medium as located 
towards the lower end »f # ftie scale of intelligence. 
They picture ability gs distributed like wages. They 
do not realise that this poorer mass? perforating the 

* See be. at. htp.. Table XIV.,j). 32 and figure fp. J3. Alto 
agnn 7 p. 42* (far calculated dambnUon ofedocationnl ability 
among tin child population a o( London). 
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meanest types of labour, contains numerous grades 
of inefficiency which should be sorted out with as 
much care as one sifts out, or should sift out, the more 
efficient. 

The wide range of ability displayed among children 
of the same age is almost incredible. For practical 
purposes we may put it as equivalent to a range of 
about nine or ten mental years. That is to say, 
if we surveyed the whole school population of London, 
we should find that, at the age of ten, the dullest 
child was mentally equal to an average child of 
about five, and the brightest child mentally equal 
to a child of about fifteen. This total range it is 
i* convenient to divide into six sections or grades. 
(1) Children who are more than thirty per cent, ahead 
of their actual age we may designate “ scholarship 
children. 1 ' Te call them secondary school children 
would be misleading, since the intelligence of fee-paying 
pupils may be of a much lower order.' As a rule, 
before he can win a scholarship at the age of about 
ten, a child must at least reach the mental level of 
an average child of about thirteen (10 + 30% x 10 
- 13). This scholarship group comprises the top one 
or two per cent, of the whole elementary school 
popuHTOh. There are in London rather over three- 
quarters of a million children of schoc. age. Nearly 
90,000, therefore, leave school annually. Of these, 
between one and two thpu*and children will possess 
tins highest grade of merit., A^part, then, from 
imported ability* it is from ‘among this annual quota 
of about \iifteen huiytred supepiorftial children that 
London has to find its •candidates for pqpts requiring 
intelligence of the highest .order. (2) Children who an 
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more than 15 per cent, but less than 30 per cent, ahead 
of their age we may call children of central school 
ability. They comprise the next 8 or 9 per cent. 
It is in this group that we should look for sound, 
solid, second-rate intelligence. (3) The next section is a 
large one. It comprises children who lie somewhat 
above the average, but do not rise above it by more than 
15 per cent, of their age. (4) The fourth section is 
equally large. It comprises children who fall somewhat 
below the average, but do not fall below it by 
more than 15 per cent, of their age. Together these 
two sections constitute the dense medium of moderate 
ability. (5) The fifth section will include those who 
are below the average by between 15 and 30 per cent, 
of their age. At the age of ten they still lag behind 1 
at thp level of the average child of seven or eight. At 
the age of leaving school (fourteen) they have struggled 
t» the level of ten or eleven, equivalent tcf Standard IV. 
or V. These we are beginning to designate (in a 
somewhat technical sense of the word) " backward " 
children. Throughout the country there is a general 
desire to Establish for such children special classes 
and special “ intermediate ” or “ backward ” schools. 
For complicated paper work they will never be fit. 
».But for manual work requiring a low-grade^of, skill, 
and for mechanical and routine services, they are 
sufficiently fitted. (6) Lastly, the bottom 1J per cent., 
who are backward by more tljan 30 per cent, of their 
age, are, during thejr schoo>c*regr, terrified as nlbntally 
deficient, and committal to ( a special school. Although 
, stigmatised as defective .while of scKbol age^nearly 
two-thirds of these children pass oit into the t^oiid, and 
earn their living with more or l«s success. In a benign 



114 


LECTURES} ON 


environment, an individual can maintain himseit and 
support a family fairly satisfactorily, if his mental 
level does not fall much below that of a child of about 
seven or eight,—the level of the poorest types of 
domestic servants and casual labourers whom I have 
tested. 

These, then, are our six grades of intelligence. The 
first two comprise the top 10 per cent, of our school 
population; the next two—the " dense medium "— 
the middle 80 per cent.; the last two the bottom 10 
per cent. 

A survey of adult ability would probably yield a 
parallel classification. Upon a small scale I have 
endeavoured to apply tests of ability to individuals 
representing typical vocations, usually the adult rela¬ 
tives of the school children I have tested. Adopting 
the ram? lines of demarcation, and expressing them as 
before in terftis of “ mental ratios ” (ratio of ability 
measured in mental years to actual age measured in 
calendar), we obtain six analogous vocational categories. 
In each of the several categories the proportion of adults 
is not dissimilar to the proportion of children in each of 
the several grades. To begin with, therefore, the pro¬ 
blem of vocational guidance will consist in directing the 
child ^according to his grade of ability, into a vocation 
belonging to a corresponding category. We can, 
for example, distinguish (1) the professional and the 
more responsible administrative positions (mental 
ratio, 190-150% ori more). - To these, children of the 
scholarship grade should speedily be promoted. (2) 
Next te^ these Wfe may place administrative and clerical 
posts of^ntermedialfe grade and a large number of 
technical posts 1 * (mental ratio, 119-130%). To these, 
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children of the central school grade should sooner or 
later rise. (3) Below these fall most of the ordinary 
commercial positions, including those filled by the 
majority of persons engaged in trade upon a small 
scale (mental ratio 100-115%). Such positions the 
superior half of the “ dense medium " will obtain. 
(4) Fourthly, there is a large mass of skilled labour 
(mental ratio 85-100%,—although many individuals 
from this category markedly surpass even those Vn the 
foregoing). To these skilled occupations the remainder 
of the " dense medium ” may aspire. (5) A fifth cate¬ 
gory comprises unskilled labour (mental ratio 70-85%). 
This category resembles in general level, though in 
actual numbers it somewhat exceeds, our backward 
type of child. (6) Finally, the high-grade borderline 
defeetive usually drifts into casual labour of various 
types (mental ratio 50-70%). For the indubitably 
defective adult (mental ratio below 50%) there is, or 
should be, jiothing but life in an institution. 

The foregoing parallel is cited rather as a rough 
illustratiop than as a scientific conclusion. The 
vocational categories as enumerated above would in 
actual fatt overlap enormously; and the limits of 
each are too narrowly defined. On the other hand, 
the psychological grading is too coarse <*nd in 
practice far n, ore than six levels could be discriminated 
by a test of intelligence. Nor is intelligence the sole 
criterion. Character and^sgedfic^ aptitude m^y be of 
equal moment. For < example, the average type of 
child is, as we have sepn, »h^common^sf type of child; 
the "dense medium ” includes (our-fifths oWfie entite 
population, all falling well jjithin Jjie mHdle third 
of the total’range. With these, vocational recommen- 
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dations will depend, not so much upon the degree of 
intelligence—which by hypothesis is approximately 
average—but rather upon special talents and peculiar 
qualifications. To discover such specific aptitudes 
among those whose general ability is approximately 
average, appropriate tests are urgently needed. Here, 
indeed, is one of the most opportune spheres for expert 
discrimination. 

To a school survey for vocational ability there is 
a common objection, which must here be briefly 
faced. How far can a man’s powers be judged during 
childhood ? It may at once be conceded that such 
predictions cannot claim infallibility. The game of 
<" cheat the prophet ” is one that Nature loves to 
* play. There are backward children who bloom late. 
There are precocious youngsters whose promise of a 
brilliant fhatudty fades early. In all there are special 
tastes and talents which seldom ripen until the approach! 
of puberty. Nevertheless, these instances are excep¬ 
tions. With general intelligence there is a distinct and 
discernible tendency for approximately the same mental 
ratio to be preserved throughout the period of develop¬ 
ment. A child who at six has a mental age ofthree and 
therefore a mental ratio of only 50 per cent., will at the 
age of Sixteen exhibit, as a rule, the same mental ratio, 

. and therefore attain a mental age of only^T. Indeed, it 
is a common saying among medical officers, that a 
defective who subsequently proves normal was a case 
of mistaken diagnosis. The s^me ■ principle appears 
to hold, good-^-although its' existence is hot so well 
attestem^n the highfr ranged of ability. 

The persistent of relative capacity and incapacity 
is best demonstrated for scholastic abilities. I have 
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kept under observation several groups of school chil¬ 
dren, normal, supernormal, and defective, for over 
six years: and I have annually tested their relative 
attainments. Consistency is the rule. Cases of irre¬ 
gular mental development exist, and, as time goes on, 
accumulate. But they are exceptional. Year by 
year, the correlation of the latest order of merit with 
the initial order tends to decrease: but even by the 
end it appears appreciably high, on an average, .43. 
Prediction is thus legitimate. 

American studies similarly demonstrate that school 
careers accord with University careers and University 
careers with careers in after life. One investigator* 
studied the histories of over 1,600 graduates from 
Wesleyan University. They were arranged in three 
groups. First, the " honour ” men, 140 in number ; 
secondly, those elected to a famous acjderrlfC society 
(Phi Beta Kappa) on the basis of high scholarship; 
and thirdly, the remainder. He then determined 
how many *from each group were found in the current 
edition of J Vho's Who, or, in the case of the oldest and 
the youngest students, were judged to be of equivalent 
rank. It Vas found that 50 per cent, of the “ honour ” 
men, 31 per cent, of the Phi Beta Kappa and only 
*9 per cent, of the remainder were entitled . t» this 
distinction. ' 

At Harvard similar studies were made of students 
passing through the professional schools of I^.w and 
Medicine. The investigator toncluded " the men 
who are destined to t^jce th^ highest fartk in the Law 

*-*-;—§- t -#-^ 

* Nicholson, F. W.—Success ill* College^md in After-Life. 
School and Society, August 14, 191$ 
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and Medical schools are markedly better scholars than 
their fellows both in preparatory school and in college. 
In intellectual power as in other things the boy is 
father to the man.”* 

The same conclusion is obtained by studies of after 
careers in industry. Dr. Ricef compared the grades 
achieved by students in the course in mechanical 
and electrical engineering at the Pratt Institute with 
the salaries received in after-life. The correlations 
varied from .16 to .46 and averaged about .27. The 
average salary of the topmost quarter was |1664, 
that of the bottom quarter #1279. The salary of the 
poorest group was thus only three-quarters of the 

t salary of the best group. 

’ All these investigations point consistently to one 
conclusion. “ Those who are destined to achieve 
distinction and success begin to do so at an early age. 
Whether measured by achievement in academit: 
courses, honours in professional and technical courses, 
salary earned after graduation, or inclusion among 
lists and directories of eminent men, success in later 
life is suggested by success in the early work of the 
school curriculum.”}; 

For a complete and perfect survey we should 
requirt standard measurements of ability and character, * 
experimentally discovered, for every f<Vm of task in 
every form of industry; we should test the ability 
and observe the charactetof every youiig person about 


• Powell, A* L.—College <otvdie8 in the Professional School, 
Magatine, Dec. 1910. Educational Rniaw, 

t An utpubiuhed study quoted oy Hollingworth, op. at 
tup. pp. 195 - 198 . 

t HoUingworth, loc. sit. 
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to choose his occupation. And upon a comparison 
of his performances with the standard requirements 
our vocational recommendations would be based. 
Such a scheme is but a remote ideal. In the present 
state of knowledge and the present condition of industry 
it lies far from actual realisation. But even an 
unrealisable ideal may prove, in formulating plans 
and elucidating proposals, an inspiring and suggestive 
guide. J 

For the immediate future, perhaps the most practical 
tasks for the psychologist to attempt are these: first, 
to urge certain firms to apply existing tests of intelli¬ 
gence and ability to employees of various grades; 
and, secondly, to urge certain schools to compile, 
during the long period for which each child is under' 
observation and training, a dossier of mental and moral 
characteristics, a “personal file” which shell follow 
Him from class to class, from school to school, and from 
school to industry. Such experiments would prove 
of immediate service to the individual cases handled; 
and demonstrate beyond all controversy the feasibility 
and the value of a more extended scheme. 

On the* profounder benefits to the nation as a whole 
this is hardly the place to enlarge. How much futility 
and unrest are saved by a congenial life-work !. £very- 
one who hai worked among the derelicts of society 
can testify how prominent a part is played by vocational 
maladjustment in human rein—in the production of 
misery, of crime,.of alcoholism, and of mental break¬ 
down. Take two actual instances from one single 
firm. Here is % man dtted only for routjsfC work; 
the worries of a responsible position have jiunged him 
into neurasthenia. There stands another who would. 
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in a responsible position, have been entirely at home; 
the monotony of routine work has driven him to drink. 
The one was a round peg, the other a square peg; 
each was forced into the other peg’s hole. Had their 
posts been interchanged, two serviceable careers 
would have been rescued; and the firm and the 
community alike would have gained. 

Scientific guidance in the choice of vocation is thus 
something more than a proposition that will pay. 
It is a measure of social justice. Its first aim is to 
make for economic efficiency, to eliminate the gravest 
of all forms of waste—the waste of human material. 
But it claims a second and higher purpose—to satisfy 
# the natural aspirations of every member of the 
• community, to harmonise the life-work of each with 
his own inborn mental tendencies, and thus to reduce 
industrial*'discord, and alleviate social discontent. 
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The Psychology of Advertising 


By S. Wyatt, M.Sc., M.Ed. 


In recent years advertising has developed by leaps and 
bounds. One has only to compare the number of 
advertisements in a current number of a popular or 
industrial magazine with the number which appeared 
i$ similar journals ten or twenty years ago*to form 
an idea of the extent of the growth. 

In the past, advertising has been largely dependent 
on the " hit or miss ” method. Sometimes an adver¬ 
tisement has Jbeen extremely successful because it has 
contained^ a device which has attracted the public 
attention and created a favourable and responsive 
attitude towards a particular appeal. On the other 
hand, a large number of advertisements are often so 
much waste piper, they fail to evoke a response and 
are usually completely ignored. In the United States 
it has been computed that J5$> of the effort andjexpense 
depended on advertising is unprofitable, and in England 
the percentage of waste* is probably 'muchyhigher. 
Waste is a neCfessajy* accompaniment o'. ' all ndto 
departures jwd adventures; if becomes unjustifiable 
Ml 
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and indefensible when it can be avoided °by the 
utilization of scientific facts and laws. 

Advertising is essentially an appeal to human 
thought, feeling and action, and consequently is subject 
to the laws which govern human behaviour. Since 
it is the function of experimental psychology to deter¬ 
mine these laws, it follows that advertising, if it is to 
be effective, must take note of the discoveries in this 
com$jaratively new scientific field. Everyone is agreed, 
for instance, that one of the aims of advertising is to 
attract attention. It therefore becomes necessary for 
the advertiser to study the nature and laws of attention 
in order that he may embody this necessary knowledge 
in his appeals. A similar remark applies to other aspects 
of advertising, and the most successful advertiser 
will be the one who is familiar with psychological /acts 
and wh^ applies them to his work. It is often said 
that there are successful advertisers who are entirety 
ignorant of psychology and its teachings. This is 
perfectly true, but there are an infinitely huger number 
who are either failures or only partially successful 
because of their ignorance in this respect. \3ne might 
as well attempt to become a first class medical prac¬ 
titioner without a knowledge of physiology and anatomy 
as strive to reach the expert stage in advertising, 
without a knowledge of the mind and hpw it behaves 
in different situations. How many advertisers know 
exactly the relative valine of a quarter„half, and full- 
page a<>vertisement,* or tke«suggestibility of lines and 
shapes of different kinds,’ ^Suoh problems lie on the 
very Mrae of the subject anji can only be solved by 
investigaosn and experiment. If advertising is to be 
really effective «nd economical, facts such as these 
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must be taken into consideration; yet in current 
advertising their application seems to be the exception 
rather than the rule. 

Many firms, by determining the number of inquiries 
or the extent of the sales following an advertising 
campaign, do attempt to ascertain the effect of different 
advertisements, and much valuable information has 
been collected by this method. Such a process, 
however, is very costly, since the informatiati is 
obtained after the advertisements have been devised, 
printed and published, and the campaign includes the 
numerous failures as well as the few successes. It is 
rather like building a concrete ship without taking 
into consideration the laws which will enable it to 
float. In addition, the data so obtained are very 
unreliable because the intrinsic value of the advertise¬ 
ment is not the only factor which evokes as inquiry 
0r a sale. If advertisements were tested before being 
printed in large numbers and launched upon the public, 
the failures could be weeded out and a considerable 
saving in time and expense effected. In some cases 
this has Seed done under laboratory conditions, and 
the results obtained have closely resembled the later 
business returns. Even this method is far from being 
» efficient, in so far as it is necessary to construct several 
advertisements before they can be tested. A much 
better and more scientific process is to study the laws 
which control human behaviour and embody these 
facts in the construction *>f, ttfe advertisement. A 
similar method prevails iq other professions. Thus the 
physician applies thd discoveries of medicaJ/sciepfe, 
and the aviator the laws of physics and rgeteorology. 
The advertiser is equally dejfendenftipon the science 
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oi psychology and will only approach the expert stage 
when he studies and applies the laws of this science. 

In the past many advertisements have been partially 
successful because of lack of competition. In many 
cases they have remained unchallenged for years, but 
now that advertising has assumed such large dimensions 
they no longer monopolize the public eye. As Scott in 
America appropriately remarks, " When game was 
plentiful and marksmen few, anyone was successful 
in bagging game. When game is scarce and competi¬ 
tion keen, he is successful who understands the habits 
of the game.” Every day it becomes more and more 
necessary for every part of an advertisement to be worth 
its place, and the advertiser who succeeds will be the 
one who is acquainted with the laws of stimulus and 
response, and who applies these laws most effectively 
and effujjently in his advertisements. 

It is the function of many advertisements to males 
known the existence of the goods advertised and to 
impress the public with their superior qualities, so that 
when the need for such commodities arises, only the 
particular make or class of goods advertiked'enters the 
mind. For instance, I may have been in the habit of 
using an ordinary razor, but I suddenly feel that I 
should like to try one of the safety kind. If the 
“ Gillette ” advertisements have fulfilled/heir purpose 
they will have impressed me to such an extent with 
their desirable qualities /hat when I enter the shop 
I ask f<5r this partidulaj make. In. other words, the 
expression “ safety razor ” ipusf immediately suggest 
” Gillette ” and not another pialce. 

Advertising is particularly necessary when a new and 
unfamiliar article*Is to be* placed on the market. Most 
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individuals are very conservative in their habits and 
resent innovations. What has been good enough for 
their parents is usually good enough for them, and con¬ 
siderable force, in the form of an intensive advertising 
campaign, must be exerted before they are moved from 
the beaten track. In such a case the special qualities 
of the article must be strongly emphasized, and its 
advantages thrown into relief. Thus when safety 
razors were first introduced, their value to a man ^ith 
an unsteady hand, the comfort of shaving, and the 
dean result, received special attention. The difficulty 
is to set the ball rolling, but once started, it “ gathers 
as it rolls.” Various devices are sometimes adopted 
to acquire the initial momentum. Occasionally an 
artide is sent on approval with a request that it may 
be returned if found unsatisfactory. Frequently a 
sample is sent by post accompanied by a circular letter 
dt demonstrations are arranged in various centres for 
the same puj-pose. The methods differ according to 
the nature ef the commodity it is desired to sell, but 
they are all arranged with the idea of overcoming 
individual inertia and persuading the person to give 
the commodity a trial. Once the commodity is 
launched and has acquired the necessary momentum 
‘the advertising campaign may be slightly relaxed 
but must notw.ease. The object must still be propelled 
along its course, in the same way that power is still 
required to dme machinery even .after it has started 
to move. 

An attempt to introduce »rival commodity is con¬ 
fronted with a different* situation. The publll: havf 
already been made fanfiliar with the nature apd advan¬ 
tages of a similar article and have* probably been 
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persuaded to use it in increasing quantity. Thus the 
rival article is able to benefit by this breaking down 
of public resistance, and the problem is how to divert 
the attitude of those who have been favourably 
impressed by the appearance of the first commodity 
to the side of the rival, and at the same time to extend 
the field to those who have not yet responded to the 
initial appeal. It is analogous to changing the direction 
of Stream which is already flowing strongly in a well- 
worn bed. This diversion is usually accomplished 
by an advertising campaign which emphasises the 
peculiar features of the rival article without at the same 
time pointing out the weakness of the commodity 
which was first in the field. If the latter method is 
adopted it only serves to draw attention to the rival, 
when the object is to fill the mind with the name and 
qualities of the newer article. 

Many advertisers fail to recognise the difference 
between an advertisement which appeals to a general 
desire to behave or act in a certain way and one which 
suggests a particular response to a general situation. 
Thus many advertisements for motor cars depict 
the joys and comforts of motoring by means of pic¬ 
turesque and attractive scenes which usually include 
one ef their cars passing through the district. The. 
chief effect of such an advertisement « to create a 
desire to own a car but not necessarily the particular 
car advertised. In this-way the makers of all kinds 
of cars'benefit at the exp&i& of one firm, and it would 
be interesting to know bow far some- firms have 
profited by the advertisements of others. Probably 
a much ipore effective and ecdhomical advertisement 
would be one which emphasises the particular selling 
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features of a car, or, if a picturesque scene is to be 
included, the additional comfort and luxury obtained 
by using a certain make of car should receive particular 
attention. 

These few preliminary remarks will probably illustrate 
some of the problems which confront the advertiser, 
and the following account will be devoted to a descrip¬ 
tion of the methods and devices which may be used in 
solving these problems. 


Attracting the Attention. 

The first, but by no means the only test of a good 
advertisement is the ability to attract the attention. 
Obviously unless one attends to an advertisement, 
even if it is only on the fringe of consciousness, it fails 
to make an impression and to be remembered. At 
this stage it may be advisable to enumerate some of 
the more important characteristics of attention and 
to discuss tJieir application to advertising. 

Attention has often been described as a state of 
consciousrfess* exhibiting a focus and a margin. For 
instance, when looking at the window of a tobacconist's 
shop, we may focus our attention at any particular 
moment on a certain box of cigars near the ceijtre of 
the display, »but at the same time we are vaguely 
aware of the existence of other cigars, cigarettes, and 
tobacco in other parts of the window. We may also 
be faintly consdojis of neises ^n \he street, of people 
passing by„ and the ‘uncjn^ortable hej.t of the sun. 
With the exception df the one box bf cigars/all tye 
other objects are in the margin of consciousness, and 
usually fail to make a lasting ImpresSion on the mind. 
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When rays of light pass through a converging lens, 
they are focussed on one particular point, which stands 
out in relief from its surroundings. In the same 
way the process of attention causes consciousness 
to be concentrated on one particular object, and enables 
it to be perceived clearly and with ease. The mass of 
form and colour which is to be found on our large 
advertising boards is usually only noticed “ out of the 
coffier of the eye ” until one particular part of it 
catches the attention, when that part at once becomes 
clear and distinct while the remaining posters still 
form part of the dim background. All the posters 
on the boards are mutely pleading to be noticed, but 
the passer by merely bestows a momentary glance 
‘ upon them. The aim of the advertiser is to create 
a poster which will stand out above its rivals and compel 
attention. This end may be achieved with the assis¬ 
tance of various devices which may conveniently he 
called mechanical and interest incentives. 

Mechanical Incentives. 

One of the commonest examples of a mechanical 
incentive is intensity. Other things being equal, we 
usually attend to the strongest or most intense stimulus. 
Thus the brightest star is often the first to attract 
the attention. In the field of advertising, the applica¬ 
tion of this factor of intensity is to be found in the 
construction of electric signs and bright posters, but 
its use is very limited. One cannot continue to increase 
tbe intensity of a light or sound indefinitely; after a 
certain time a limit must necessarily be reached, 
unless a new method is devised. Intensity by itself 
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is of little value; it may succeed in momentarily 
attracting the attention, but it cannot hold it. 

A device which is more frequently employed in 
attracting attention is that of magnitude or size. A 
large object usually catches the eye, and this property 
is often employed in advertising. If a number of 
aeroplanes are seen in the sky, the one which appears 
to be the biggest will be the first to be observed 
Advertisers who spread their advertisements ovei^Se 
side of a house or a bridge make use of the attention 
value of magnitude, and such advertisements are 
almost certain to be noticed by people within a certain 
area. A much more important aspect of magnitude 
is to be found in the question of the relative value of 
the quarter, half, and full-page advertisements in 
journals and magazines. Has a full-page twice the 
value of a half and four times the value of a .quarter 
page ? The answer to this question is of considerable 
importance to advertisers from both a business and a 
financial standpoint. Several investigations have been 
carried out with a view to solving this problem, and 
it has been*fodnd that the value of an advertisement is 
not directly proportionate to its size, but increases 
approximately as the square root of the area. Thus, 
»if the value of a quarter-page is represented by. 1.00, 
then the value of a half-page is 1.46 and that of a 
full-page 2.20. According to these results it appears 
that it is much.more economical to have four quarter- 
page advertisements than Vile julf-page, and similarly 
two half-pages are better than one full-page. At the 
, same time, a full-page Advertisement has many*advan¬ 
tages over the half and*still more over the quarter page. 
In the first -place it has no rivals oh that page and 
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consequently if only a glance is bestowed upon it 
the advertisement must benefit to that extent. Further, 
a large advertisement enables illustrations to be used 
which are impossible in one of smaller size, and it also 
suggests a certain amount of prestige and prosperity, 
since persons who are able to do things on a big 
scale become associated with wealth and success. 
( Many other aids to attention, such as isolation and 
contrast, can be used with advantage in an advertise¬ 
ment of large size. Like intensity, magnitude alone 
is only one of the minor devices which are used in 
attracting attention. 

Movement is another device which is sometimes 
employed in attracting notice. Everyone is familiar 
with the involuntary way in which he looks at a shooting 
star, when the myriads of other stars remain., un¬ 
observed. Similarly a rabbit is much more easily 
perceived when it begins to move than when it is 
stationary. In the same way we are attracted by 
moving objects in a shop window, or by signs which 
change. As an initial attractive force movement is very 
powerful, but afterwards its effect rapidly decreases. 

Another mechanical aid which frequently arouses 
attention is contrast. It is well known that dif¬ 
ferences are more easily noticed than similarities, 
and consequently lead to exaggerated and,unwarranted 
beliefs. Examples of the effects of contrast are both 
numerous and varied. The slow transition from day 
to night passes unnoticed lut the,plunge of a train 
into a tunnel if perceivedfby all. Colour contrasts are 
often Employed in advertising with considerable 
effect. Blue on yellow, or red on green are very 
effective contrasts, and it is interesting to know that 
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black on white attracts attention more readily than 
white on black. Isolation is really a special form of 
contrast, and usually means absence of counter 
attractions in the form of other objects. Frequently 
it enables the advertiser to monopolize the whole 
space, and consequently to exclude all rivals. Like 
all other forms of mechanical incentives, it has little 
value unless reinforced by interest appeals. 

The position of an advertisement on a page or in a 
magazine is an important factor in advertising. 
Starch in America found the value of the upper half 
of a page to be 61 % while the value for the lower half 
was only 39%. When the page was divided into four 
equal parts, the memory value of the right hand upper 
quarter was found to be 33%, the left hand upper 
quarter was 28%, the right hand lower quarter was 
23%, and the left hand lower quarter 16%. Thus the 
psychological value of the right hand upper quarter is 
more than twice that of the left hand lower quarter, 
yet this faet is seldom taken into account by adver¬ 
tisers. Still greater differences are to be found in 
connection with the position of a page in a magazine 
or journal? As a general rule the beginning and the 
end are more frequently observed than the inter¬ 
mediate positions. An investigation on this question 
has been carried out by Strong in America, the results 
of which showed that the pages preceding and following 
the reading nfttter, togethef wi^h the cover,pages, 
had much greater attention traiue than the remainder. 
Hollingworth also found that the value of tho'front 
advertising section was about 50% better than that of 
the back section. Ficts suc^ as tfcese a* of con¬ 
siderable imfxntance to advertisers, and their proper 
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utilisation may make a vast difference in the efficiency 
and economy of an advertising campaign. At the same 
time, mechanical incentives have a very limited value 
and application, and may only succeed in momentarily 
attracting the attention. 


Interest Incentives. 

The advertisements which appeal to individual 
interests and instinctive tendencies are much more 
important and valuable. Instincts are deep seated 
tendencies common to all races and peoples and con¬ 
sequently advertisements which appeal to these 
inherited tendencies to act along certain lines are liable 
to arouse interest and evoke response wherever they 
are seen. The fashion plates in many of our journals 
appeal to the instinct of self-display. The healthy 
appearance and attractive smile of the Virol babied 
utilise the maternal instinct very effectively. Antique 
dealers owe much of their success to the existence of 
the collecting instinct, while Pelmanism makes 
considerable use of the instinct of self assertion. 
Such instances are typical of many, and an exhaustive 
study of the instinctive basis of advertising would 
occupy many volumes. It is sufficient to note that 
instincts are some of the most powerful springs of 
action, and are currents on which advertisers would do 
well t<v float. Very, similar to instincts, and in fact 
often grafted upon them! are acquired interests and 
habits,. They are probably not quite set widespread 
or deep-seated but they form faluable points of contact 
for the advertiser. Common Illustrations of such 
habits are smoking or drinking before or 'after meals. 
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and the cool and soothing qualities of certain tobaccos 
or the appetising and recuperative effects of certain 
drinks are avenues of appeal frequently employed. 
Habits are the rails which direct our passage through 
life and enable us to move along with a minimum of 
effort, and advertisements are the signposts urging 
us to accelerate our speed or to change our direction. 
The effort required to divert us from our coursejs. 
proportional to our momentum, and this in tumis 
dependent in part upon the propelling force of our 
instinctive tendencies and acquired habits. It is 
accordingly easier to move along the path of interest 
and habit, and to frame advertisements with this end 
in view. 

In addition to the broad instinctive basis of appeal, 
we And that peoples of all races are attracted by 
suitable colour combinations and contrasts. The 
Affluence of different colours upon different people 
constitutes a most interesting study, but it is sufficient 
to point omt here a few of the more obvious effects. 
The red end of the spectrum suggests warmth and is 
frequently stimulating; in fact, on some occasions it 
is decidedly irritating. On the other hand, blue is 
a comparatively cold colour, and is suggestive of the 
passive state. It is also a well known fact that our 
preference fvr certain colours changes at different 
periods of our lives. As a rule, children prefer the 
brighter colours, such as yellow and orang^ while 
educated people prefer yeBdVs,and blues. A pleasing 
colour scheme invariably .attracts the attentio/f, and 
can be used with great‘effect in advertising. IPwe look 
at a catalogue or book containing a few coloured and 
several black and white illustrations, Ihe former almost 
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always occupy the greater part of our attention, 
and are more easily remembered. Experiments in 
Chicago have shown that a cut in colour often sells 
fifteen times as well as a plain black and white cut of 
the same article. Although coloured cuts involve 
additional expense, it is probable that the extra outlay 
is more than repaid by the increased sales. Most 
_gfthe present day catalogues fail to make use of this 
fafct’, but some beautiful illustrations in colour are to 
be found in the Chamber of Commerce publications for 
different towns. Colour also enables the texture, 
pattern, or hue of an article to be represented with 
greater accuracy and vividness, and conveys a much 
more precise idea of the actual shade. The word 
" green ” may include innumerable shades between 
yellow and blue, but the exact shade can be represented 
by means of colour. Our perception of the third 
dimension, or depth, is inadequately represented b> 
scenes in black and white, but is much enhanced 
by means of colour. Thus a greenish blue hill suggests 
a moderate distance, but one of greyish blue appears 
to be much more remote. 

Another factor which usually succeeds in- attracting 
the attention is novelty, but there is always a danger 
that attention will be directed to the novel feature 
of the situation and not to its underlying purpose. The 
appearance of a stage-coach carrying some of Dickens’ 
most famous characters- in the streets of London 
undoubtedly attracted a^ttntion and.may have induced 
people, to ta^e part in ithe celebrations. Similarly 
ap announcement that we spend about 2,900 hours in 
bed each year is an unusual way of representing this 
common experience, and may make people consider 
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the advisability of securing a more comfortable bed 
since such a considerable portion of one’s life is spent 
in contact with this necessary feature of every home. 
Advertisements which represent situations viewed 
from an unusual angle are usually very effective, 
and yet they are by no means common. 

Closely related to the novel is the comic. Adver¬ 
tisements by Hassall are good examples of humorous 
appeals, and they seldom fail to evoke interest And 
amusement. Here again there is always the possibility 
that the humorous situation will be perceived but not 
necessarily the article advertised. The danger is 
readily illustrated by showing a number of humorous 
advertisements to different people and afterwards 
asking them to name the goods advertised. In many 
case? they are quite unable to do so. Another objection 
to advertisements of this kind is that they often lose 
4 heir interest when once the humour has been fully 
perceived. Hollingworth, however, has shown that 
the rapidity with which the interest fades depends 
upon the kind of humour depicted. If the source of 
amusemerft isf objective, as, for example, in many of 
, Hassall’s drawings, interest is maintained over a con¬ 
siderable period, and may even increase with time. 

, If, however, the humour is subjective, as is illustrated 
in the case .of puns and wit of different varieties, 
interest often disappears rather quickly and may give 
place to boredom. 

Holding the Attention, 

It is a matter of common experience that many 
things attract but fail to hoM the attention; in fact 
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the process of attracting the 1 attention is merely the 
first stage in the advertising campaign. A momentary 
glance at an advertisement usually makes only the 
faintest impression on the observer, and the effects 
are probably quickly forgotten. In order that an 
advertisement may hold the attention, it must possess 
features which successively attract the attention, 
preferably one predominant element and several of a 
SBssndary nature. The mind cannot remain concen¬ 
trated upon one feature for long, but usually moves 
fairly rapidly from point to point. It is therefore 
advisable for the advertisement to possess easy paths 
of transition which occasionally lead back to the primary 
element. This is often accomplished by means of 
suitable lines or arrows which suggest the route to be 
taken. Another important aspect of an advertisement 
is the feeling it arouses when perceived. We are not 
merely aware that the advertisement exists, but 
experience a feeling of pleasure or displeasure which 
varies in intensity according to the nature of t;he display. 
Thus a group of biscuits or fruit daintily arranged 
may be distinctly pleasing, but an advertisement 
for tooth paste which utilises negroes may be most 
objectionable to some people. As a rule, we tend to 
continue or prolong processes which give us pleasure 
and to avoid those which are unpleasant. „The applica¬ 
tion of this rule to advertising is responsible for the 
success of many advertisements and is* an important 
factor Sn holding tue attention, since impressions 
which .give pleasure tend £o persist in.consciousness. 

The feeling lone of an advertisement is dependent 
upon the content and form of the display. Usually 
an attractive arrangement of colours is sufficient to 
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arouse a pleasant feeling, but more frequently the 
nature of the images revived by the advertisement 
decides the nature of the accompanying feeling. 
Thus images of taste often arise from a perception of 
displays of foods, or reminiscences of holidays are 
revival by representations of places visited. Even 
the name of a commodity may appear pleasing or 
disagreeable and have a considerable effect on the 
tendency to purchase that article. The evil efWEfs 
of this general tendency is seen in many advertisements 
which give rise to exceedingly unpleasant associations. 
Frequently tramps are associated with soaps and lotions, 
or an influenza cure may be placed next to a memorial 
notice. Conversely, some advertisements shine in a 
borrowed light, and a firm which has achieved a 


reputation for a certain article may find a big demand 
for a different commodity which they later pqj on the 
rfnarket. The quality and reputation of a periodical 
or paper have a similar effect. 

The effect of the form of the advertisement is seen 


in the nature and direction of the lines and the shapes 
employed* in* its construction. Even the simplest 
line possesses meaning and gives rise to a certain 
amount of feeling. Thus a fine, grey line suggests 
, delicacy of texture and might be used with advantage 
in advertisements for silk fabrics and jewellery. 


Fixing the IAprejsion. 

When the attention h^s Jjeen attracted and* held, 
the next process is to <uj the impression, so that whgn 
the need for a certain commodity arises, the name 
will immediately enter conSfciousnSss. Ofte of the. 
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most usual ways of causing the impression to be retained 
is by repetition. In this respect the process is some¬ 
what analogous to a stream which in the course of 
time wears out a deep bed. It is interesting to note 
that Adams in America found that variation in a part 
of the advertisement when frequently repeated, as 
in the weekly or monthly issues of a periodical, is about 
twic e as effective as mere repetition of the same 
advertisement in these successive numbers. At the 
same time, mere repetition, unless accompanied by 
interest and attention, is very ineffective. 

In connection with the question of fixing the 
impression, the results obtained from experiments on 
the rate of forgetting may be instructive. It has been 
shown that after material has been memorised, the 
rate of forgetting is rapid at first but proceeds more 
slowly afterwards. In order therefore to neutralize 
the effects of this law, Hollingworth suggests that the. 
appeals should not appear at regular intervals of, for 
example, a week, but should occur most frequently 
at the beginning of the campaign, followed by succes¬ 
sively increasing intervals. Thus the Secohd appeal 
may follow two days after the first, the third five days 
later, the fourth after an interval of another ten days, 
and the fifth twenty days after the fourth. 

Retention is also assisted by emotionalrassociations. 
An experience which evokes a similar emotional 
experience to a previous event is likely to be associated 
with if" and to be r(!men>bered with ease. 

Th»" return coupon ’’ which forms'-?, part of many 
advertisements dso tends to Militate retention and 
recall The impression received 4s strongly reinforced 
by the act'of writing and sending the coupon; in fact 
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the impression-expression circuit is completed by this 
means. In addition, the “ return coupon ” enables 
the reader to reply to the advertisement along the lines 
of least resistance. It is much easier to fill in the blanks 
than to compose a letter, and many people have diffi¬ 
culty in deciding upon the correct mode of address at 
the beginning and end of a letter. The effort of 
composition and the possibility of revealing ignorance, 
are serious obstacles to a reply. 

In some cases unnecessary difficulties are encountered 
because the coupon is placed in a position adjoining 
the inner edge of the page with the result that much 
cutting or tearing is necessary before it can be sent. 

It has also been established that an idea tends to 
revive an association which has followed it in the past 
rather than one which has preceded it; thus " S ” 
suggests “ T ” rather than “ R ’’ and " 5 ” is lollowed 
*y •' 6 ” and not " 4.” In advertisements it is 
advisable to place the general class first followed by 
the name .of the special article in this class. For 
instance, the upper part of a poster might contain the 
remark " *WHfen feeling depressed ’’ and be followed 
by the advice " Take Smith’s Tonic,” but not the 
reverse order. Since in the past the advertisement has 
, been read in this order, when the feeling of depression 
occurs, the particular remedy will probably be recalled. 

In connection with the problem of conveying a 
clear and accurate impression, illustrations play a 
very important part. Oftteit a,mere verbal description 
of the article leaves us ccjd.and unresponsive Ijgcause 
it fails to convey a definite idea of lead t<f a trye 
appreciation of the commodity described. For instance 
an illustration of an office cont&ininga suitable arrange- 
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ment of furniture may create a desire to furnish our 
office in a similar manner, but a descriptive statement 
of the articles would leave us unmoved. The construc¬ 
tion of a scene in imagery which is different from 
anything previously experienced is a feat of constructive 
imagination, and usually involves a considerable 
amount of effort. Many people are not equal to such 
a task and prefer to reproduce a scheme which has been 
clSVised and illustrated by others. It is much easier 
to imitate than to create. 

Various other minor devices are used to fix the 
impression, particularly rhyme and alliteration or 
various forms of ingenuity. The expression “ Fight 
the 'Flu with Formamint ” is easily remembered and 
" Uneeda Biscuit ” or “ Keen Kutter ” are retained 
without effort. 

Evoking the Response. 

The ultimate value of an advertisement depends 
upon its ability to persuade the public to act in the 
manner suggested by the advertisement, and one of 
the most powerful aids to action is suggestion. In 
general, it is never advisable to suggest interference 
in the form of a rival idea or opposing action, but to 
concentrate attention upon the particular commodity 
it is desired to sell. It is also widely realised but not 
always applied in practice that the strength of a sugges¬ 
tion is'Increased by The bfcltef that the idea originates 
withie oneseli ( Many people resent tdvke to behave 
or act m a specific manner, and like to think that they 
themselves are responsible for their behaviour. It is 
therefore frequently necessary to disguise the source 
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of the suggestion by embodying it in news of an 
interesting nature. Often the same result can be 
obtained by constant use of repetition and variation, 
so that the time and place of origin of the suggestion 
either becomes indistinct or completely lost. 

The power of the source of the suggestion is of great 
importance and is used frequently in advertisements 
which depict eminent men using a particular article^ 
or praising its qualities. Individuals usually imitate 
those whom they admire, consequently the fact that 
a well-known man uses a certain commodity or follows 
a certain course is sufficient to induce the reader to 
act in a similar manner. 

Frequently the repeated suggestion that a commodity 
possesses certain qualities leads to an absolute belief 
that* these desirable features actually exist even in 
an exaggerated form. Thus constant reiteration of 
4he purity and delicacy of a soap combined with 
illustrations of refined ladies with delicate skins using 
this soap creates a belief that the soap does actually 
possess the qualities described even though it may be 
an inferior article. 

The reputation and nature of a journal in which 
the goods are advertised and the manner in which they 
are placed before the public have a strong suggestive 
influence. 1« this connection many firms have found 
it profitable to use reproductions of famous pictures 
in their advertising campaigns since the qualify and 
reputation of the picturt %hgds a similar radiance 
over the goods-ddverftsed* *In the saiqp way ^orders 
suggest an atmo^pherl which may influence consider¬ 
ably the impression ntade by the advertisement. For 
in<itynr<* l th& general effect <5f an advertisement for 
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oriental carpets is enhanced by a border of mosques 
and turrets or ancient signs and symbols. 

Frequently the emotional colouring of an advertise¬ 
ment is very suggestive and tends to give rise to a 
similar emotional echo in the individual. Everyone 
is familiar with the suggestibility of a smile and it is 
probable that the expression of the underlying emotion 
revives a shadowy form of the actual emotion. Thus a 
suitable advertisement may evoke a decidedly pleasant 
attitude and create a favourable impression. Varia¬ 
tions of this principle could be widely applied in 
advertising, but at the present time it seems to be sadly 
neglected. 

It is hoped that this brief enumeration of some of the 
psychological factors involved in advertising will 
indicate a few of the many interesting problems 
which exist in this comparatively unexplored field; 
and suggest other questions for investigation and 
research. 



LECTURE VII. 


Social Psychology 
and the Industrial System 

By T. H. Pear, M.A. 

Professor of Psychology in the University of Manchester. 


Introductory, 

It is difficult to condense into one short chapter the 
contents of four lectures which were themselves but a 
summary of lengthy psychological writings. One fears 
that the attempt to compress what is already a tabloid 
must inevitably destroy any little palatibility which it 
may have, possessed. The terminology of modem 
psychology is not yet familiar enough to the general 
reader for in exposition without examples to make easy 
reading. The admitted inadequacy of this account 
• may be lessened slightly if the reader will refer fo the 
fuller report *of these lectures.* 

In them it was pointed out first, that the late 19th 
and early 20th centuries h^v^Vrought about a widening 
of the psychologist’s mental horizon comparable with 
the newer way of regarjlin£ the sea which recenj Events 

* Engineering and Inaustrial Management, Sept_sjth, 1919, 
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have forced upon the navies of the world. A century 
ago the sea, for the naval student, meant its surface: 
even the derivation of the term "submarine ’’ testifies 
to this. At the same time the mind, for many psycholo¬ 
gists, meant its surface; exhibiting cross-currents, 
shoals and eddies the direction of which was more or 
less clearly indicated by the course of those relatively 
robust surface-craft, the perceptions, images and 
thoughts, which sometimes fulfilled their functions 
pioperly, but just as often lost their bearings, wandered 
into the wrong harbours, or became mysteriously 
wrecked. No longer may the student of naval affairs 
ignore the possibilities of attack from below the 
surface of the ocean, no longer can the psychologist 
be content to recognise merely the surface-craft, 
those phenomena of which he is clearly aware; to 
give to, the world, as one acid critic has said, an 
account of" how he thinks he thinks.” He is com* 
pelled to consider motive forces and driving powers 
which lie below the surface of the mind, forces which 
though they occasionally upheave consciousness and 
split it asunder, are nevertheless, in a less dramatic 
fashion, continually affecting its quality and direction. 
And these rendings of the personality, the study of 
which has compelled psychologists to recognise the 
power of unconscious processes, have< an obvious 
counterpart in the forces which split the body politic. 

Simple minds sometimes ask " What is the cause of 
the present industrial urnest ? ” Tp them it may be 
answered that of its pupierbus causes some are 
relatively easy to trace because tpey are currents 
which are visible on the surface. But probably some 
of the meet poteht factors have their roots in causes 
\ 
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which are almost or quite inaccessible to superficial 
analysis; in customs, conventions, beliefs and emotional 
attitudes the roots of which lie in the far past. A 
common view of belief is that the person holding it is 
consciously aware of the historical reasons for that 
belief. The demonstration that this is frequently 
untrue is of great importance in the present connection. 

The Concept of "Behaviour.” 

To delimit the boundaries of the territory which the 
psychologist may explore is an interesting task for the 
theorist, but need not delay us here. We may accept, 
as a policy, Mr. McDougall’s view of psychology as the 
positive science of the behaviour of living things, not 
forgetting the deep significance of the adjective 
" positive.” Psychology studies the facts of behaviour 
’as they are ; to other sciences of behaviour it leaves 
the task of setting up standards—of good and evil, 
correct and incorrect, beautiful and ugly, by which those 
facts majj b^ judged. And it is just because we are 
human that it is so uncommonly difficult to adopt 
such a detached positive attitude towards behaviour, 
whether it be our o.wn or the other man's. Not a few 
analyses of social behaviour, beginning well as psycho¬ 
logy, have d?veloped into hortatory essays upx>n popular 
ethics, while the end of some has been in the manner 
of an encyclical. 

What meaning may, properly be attached to the word 
" behaviour *’ 7 It nyiy lie %imply described as Adjust¬ 
ment to environment. But it must never be forgotten 
that for man, the environment which nowadays may 
trouble him least is the physical, while his social 
•*—tote 
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surroundings may offer him endless and eternally chang¬ 
ing difficulties. To his physical environment he has been 
superlatively clever in adjusting himself, {one wonders 
sometimes whether "advancement of science " means 
to many minds anything more than the invention of 
devices for avoiding heat, cold, rain, and hunger, 
many of which avoidances have been paid for by 
increased susceptibility to disease); to his social 
environment, for which his own species is responsible, 
adjustment appears to grow more difficult every day. 
Man’s influence over inanimate nature has now become 
so great that our palate has become somewhat jaded by 
accounts of its progress. There are children who no 
longer look up when an aeroplane appears: there are 
adults who feel no joyful thrill at the possibility of 
transatlantic telephony. Parallel with this success 
in understanding dead matter we see very little desire 
to comprehend human forces, the interaction of which 
daily becomes more complex and threatening. Such 
attempts have been made, however, and it is in the 
attempt to give some slight idea of the direction and 
success of these efforts that this summary is being 
written. 


Different Kinds of Behaviour. 

Man’s adjustment to his environment falls into 
different categories., It tnay be immediate, as when 
his eyelid falls instantanedbSy to protect his eye from 
a threatened blow, or deferred, as wherfhe waits at 
the railway station for a trsfim His present adjust¬ 
ment may, be to the essential details of a situation 
immediately present, as when he hits back on being 
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attacked, or to an extraordinarily remote one, as when 
he pays money to an insurance company to provide 
for the university education at eighteen, of a week-old 
baby. It is just the difference in the ways in which 
these various kinds of adjustment are effected, and their 
relative frequency, which marks off the lower from the 
higher animals, the child from the man, the simple from 
the complex mind. 

It is clear that the examples given above demonstrate 
the action in different degrees of the two chief factors 
which bring about these differences in behaviour, 
heredity and environment. The protective blink- 
reflex is subserved by an inborn bodily mechanism, 
its action occurring without any necessity for previous 
experience. The purchase of an endowment policy, 
on the other hand, cannot be referred so confidently 
to the activity of a pre-existent nervous meclfflnism: 
ft is par excellence an example of an individually 
learned action. Yet probably we shall not go far astray 
if we suspett the presence at the bottom of even this 
highly mcyierg adjustment, of an organised nervous 
structure :—that subserving the emotion of fear. For 
it is certaift that fear underlies man's so-called intelli¬ 
gent caution. It provides the motive power while 
‘intelligence is responsible for the steering-wheel and 
the brakes. * 

The Influence upon , ijehawour of InbCJin 

. AND AcbuityEQ f ACTORS. 

It is now necessary to'distinguish carefully 6etwe« 
behaviour, tlje character of whjch depends upon inborn 
bodily connections—of sense-organ#, nervous system, 
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and locomotor apparatus—and that which can be 
referred to connections which have been acquired 
during the lifetime of an individual. Of the first 
type, the simple response to an external stimulus 
which is known as a reflex action is an excellent illus¬ 
tration. Such an action may be entirely carried out 
by the mediation of the spinal cord, the influence 
of the brain being unnecessary. The hind foot of a 
frog whose brain has been destroyed will be lifted 
in an ‘‘attempt" to remove the source of irritation, 
if a drop of weak acid be applied to the skin of the 
animal’s trunk. 

In such a reaction, whether in the simpler animals 
or in ourselves, the entire nervous mechanism which 
executes it is inborn. The reaction may be suppressed 
or altered later, under the guidance of experience, 
but it Temains a performance to the integrity of which 
the co-operation of the brain is not essential. 

Instinct. 

We pass from this type to another in which the 
behaviour of the animal, though infinitely more complex, 
apparently still depends entirely upon inherited 
structures. This class is that of the instincts. ‘ 

In the fuller report of these lectures some account 
has been given of the developments through which the 
psychological view of instinct has passed during the 
last century. Little can be said here except that the 
older* view that the lowfcr* animals are'distinguished 
ifientaliy from man in that tliey are guided exclusively 
by Instinct, white he js led equally exclusively by 
Reason, is held by nobody who has studied the 
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behlvi&ur of these organiftns. The universal acceptance 
by the scientific mind of the doctrine of evolution 
has made such an attitude impossible. Yet it is 
clear that in many ways the behaviour of man is 
decidedly more complex (one hesitates to use the 
word "higher” except in this very sense of "more 
complex ”) than that of the highest animal below 
him in the scale. The probable reason for this will 
be more easily understood when this exposition of 
instinct has progressed a little farther. 

For scientific purposes the meaning of the word 
"instinct” is much narrower than that which it 
bears in everyday life. We may turn to two modem 
definitions which supplement each other:— 


We may define an instinct as an inherited or innaet 
psycho-physical disposition which determines its possessor 
to perceive, and to pay attention to, objects ol a certain 
class, to experience an emotional excitement ol a pagticular 
quality upon perceiving such an object, and to act in regard 
to it in a particular manner, or, at least, to experience an 
impulse to such action . 1 

Instinctive behaviour comprises those complex groups of 
co-ordinated acts which, though they contribute to experi¬ 
ence, are t> on Jhe first occurrence, not determined by indi¬ 
vidual experience, which are adaptive and tend to the well- 
being ol yie individual and the preservation of the race; 
which are due to the co-operation of external and internal 
stimuli; which are similarly performed by all members of 
the same more or less restricted group of animals; but which 
are subject jo variation and to subsequent modification 
under the guidance of individual experience.’ 


Striking examples of instinct may be quoted from 
McDougall;— * 


The solitary wasp t&borjpiyly’ drags to her carefully 

* g 1 • ~T 

I W. McDougall, 'An Introduction to Social Psychology, p. 29. 

O T T loiryl \A nennn rin ^ 1 InatinM * 1 AmIaMAII/jI 


2 C. Lloyd Morgan, on 
(nth Ed-), Vol.«dv., p. 648. 


Instinct, '* Enc%flopusdia^Briiannua, 
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prepared nest the prey secure! 1 by a day's hunting, and 
seals it up there together with her egg, in order that it may 
serve as food for the offspring which she will never see, and 
of whose needs and existence she can have no knowledge. 
The young bird flies a thousand miles across land and sea, 
seeking, she knows not why, the climate best suited to her 
young. She builds her nest according to the pattern of the 
species and broods over her eggs; experiencing, we may 
suppose, a continued satisfaction in the progress of her work; 
but without, we may confidently say, once thinking of the 
young birds to whose welfare all her labours are directed. 1 

Of the two definitions quoted above Ordway Tead 
writes*:— 

The essential points in these definitions are almost iden¬ 
tical. They both agree that the individual is bom with 
certain fairly pronounced dispositions or tendencies. These 
tendencies are variable, they are adaptive, they are held in 
check by the desire for preservation. In other words, the 
biological economy, instead of requiring each organism to 
leam anew the whole wide range of experience which is 
safe and has existential value (to borrow James's phrase) 
endows each organism with a strongly compelling urge to 
activities which contribute to survival. <. 

This adaptive function of the instinct appears 
clearly as a provision of nature which excuses the 
individual organism from learning by personal experi¬ 
ence all those possible characteristics pi all probable 
situations which may mean for it danger or ‘advantage. 
In the age-long struggle of the species for existence 
the ihstincts have been hammered out, so to speak, < 
by the pressure of circumstances. The &nimal which 
possessed the best inborn nervous mechanism for dealing 
withxdts difficulties survived and perpetuated its 
species with another, sorfiewijat -similar survivor; 

the (Unfortunate in whom ’the ready-m&de structure 

« * r 


i Psychology, Home University 1 Series, 191a, 149-150. 
a Instincts in Industry,• London, 19x9. 8- * 
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wa^ less efficient, perished, and his kind was less often 
reproduced. 

Now in this provision of apparatus wherewith to 
meet the unforeseen, Nature seems to have tried 
two experiments, both of which—if one may say so 
with due respect—appear to have been fairly successful. 
Her two trial-grounds were in the regions of the inver¬ 
tebrates and the vertebrates respectively. The former, 
of which we may take the insects as a good example, 
appear to be endowed with almost perfect ready-made 
possibilities of adjustment to the somewhat limited 
classes of situations which normally require them. 
The instincts of the bee, familiar to most of us through 
the beautiful descriptions of Fabre and Maeterlinck, 
appear to be almost perfect in their capadty for adjust¬ 
ing their possessor to its environment. In fact, the 
apparent perfection is so great that most writers 
,have described it as if it were complete; as if fhe key 
fitted the lock perfectly. More recent and exact 
observation makes it clear that even in the case of such 
insects there is always a little play of the key in the lock, 
always a< suspicion of unpredictability about the 
performance if* only it be observed carefully enough. 
Yet speafeng crudely and broadly, we may say 
that the very perfection of the insects’ instincts 
* implies, on t|ie other hand, a relative fixity, specificity, 
incapability of improvement by experience. 

When we consider by contrast the case of the higher 
vertebrates, of which man j? Jhe m*st complex exrflhple, 
we are strucjc by‘the* apparent imperfection of their 
instincts; so much so.ii^th? case of mih himjelf that 
for centuries it was believed that he did not poss&s 
them. 
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Yet, as if set off against fihe obvious imperfection 
of man's adjustment to his environment by means of 
bis instincts, are the generality, fluidity, plasticity of 
his reactions and their capacity of enormous modifica¬ 
tion and improvement, or degradation, in the light of 
experience. It is this latter improvement—and pro¬ 
bably too this degradation—which is brought about 
through that factor which we call intelligence. 

The reader may, however, now ask why, if 
the instincts of man have been evolved in order to 
meet the demands of his environment, their success 
at the present day should have been so partial, to 
put it mildly. To say merely at this point that 
intelligence is the force which normally guides 
behaviour, while instinct furnishes the motive power 
and a certain amount of the guidance, may sound 
supremely unsatisfactory. Yet that such an answer 
can b^ successfully maintained is the thesis of these 
lectures. 

One of the chief reasons for the present-day lack of 
success of instinct in adjusting civilised fnain to his 
environment is the kaleidoscopic and ,(to,borrow a 
current political description) "grasshopper" nature 
of his surroundings. Man’s difficulties in* adjusting 
himself to his social environment, to the demands 
of his* fellows, are to-day often immeasurably greater 
than those arising in connection with *his physical 
surroundings. The physical environment, too, differs 
from The social in that its demands upon man are usually 
quite unmistakably clear to r him.. The reactions 
appropriate td cold, to hhrfeer,, to the threat of wild 
adimals more or less powerful than himself; all these 
are obvious to biln. But his difficulty, in choosing 
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bet^e&n desire and dq£y may lie in not knowing 
exactly which duty is right. "To thine own self be 
true" is advice easy to follow by the fortunate person 
who can truly be said to have only one self. In other 
words, the social environment has this great disad¬ 
vantage over the material, that it is often fickle, 
inconstant in its demands, fluid, unstable,unpredictable. 
And seldom or never in history has it merited all 
these adjectives so thoroughly as to-day. We cannot 
expect Instinct to keep pace with a protean environ¬ 
ment. Nature’s ways are the ways of centuries, not 
of years or months. By no process of natural election 
can the race develop ready-made possibilities of 
adjustment which will suffice to fit the unstable pattern 
of our modem social surroundings. 

Another consideration which helps us is due to the 
investigations of twentieth-century medical psychology. 
r It is that an instinct when denied its normal satisfaction 
or repressed, does not cease to be, but may force an 
outlet by devious ways which actually do hinder the 
person’s adaptation to his environment. In this way, 
according.to the teachings of Freud and his followers, 
there arise nervous symptoms, hysteria, perversions, 
in fact, those mal-adaptations to environment which are 
so striking a feature both of the individual and of the 
community ^to-day.* To this matter we shall return 
later. 

j - __ 

* ...." it it now all too fdain that the undercurrent of in¬ 
dustrial unrest and discontent whigh come to the surface with 
increasing freqSencJ have had^heir source in an unconscjpus but 
tremendously eifective regression of human alteration and desire. 
The release of energy and vi£>ur, which is needed to dear the*ir, 
will not come until we see human nature as it is." Ordway Tead, 
op. tit., Preface, p. x. 
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Another very common diffiAilty is attributable tl a 
frequent confusion between the action of a simple 
fundamental instinct, and tendencies to behaviour 
arising from more complex mental growths which will 
be discussed later under the name of sentiments. A 
striking example of this confusion has been shown 
by Perryi, who distinguishes clearly the primitive 
instinct of pugnacity from that complex of instincts, 
sentiments, beliefs—rational or irrational—and ideals 
which shows itself in the tendency for one community 
to make organised warfare upon another. 

Lastly, a great source of difficulty in understanding 
the present utility of instinct is provided by a number 
of tendencies (often included under the loose blanket- 
term "herd instinct”) which appear to swamp or to cut 
across the direction of the other instincts. This modi¬ 
fication of the other instincts which occurs in animals 
living in communities is so important that it will be, 
discussed separately.* 

Instinct and Emotion. 

So far we have considered instinct merely to be an 
inborn capacity to ad in a particular way when a 
stimulus of a certain kind is perceived. The description 
has been purely that of an external observer. Nothing 
has been said concerning the way in winch instinct 
feels "from within” to th,e organism experiencing it. 

An "ftnportant feature of ( tfie conception of instinct 

I ‘‘War and, Civilisation,"i * Bulletin of Iko'joka Hylands 
Library. Manchester, 1918. , ' 

*"Aa Ethnological Study oi Warfare," Proc. of Utmcbukr 
Lit. &■ PbU. Soc., 1917.4V0I. LXI. part if. 

t In the Alter repdtt of these lecture*, (eee lootnbte to page 1) 
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prijpounded by McDouall is that instincts and emo¬ 
tions are not only indissolubly connected but that they 
are merely the outer and inner aspects of the same 
occurrence ; that the actual experiencing of the instinc¬ 
tive " urge ” is the emotion. It is impossible here 
to discuss the theoretical implications of this assertion, 
but it is a matter of common experience that a tendency 
to run away or to be paralysed in the face of danger 
is usually accompanied by fear, a tendency to strike 
out when insulted, by anger, a tendency to cherish the 
tiny, young and helpless, by tender emotion. 

Upon the exact number of the instincts there is as 
yet no complete agreement, but fair agreement exists 
concerning the general nature of these inborn disposi¬ 
tions and the functions which they perform. A recent 
writer, Mr. Ordway Tead, from whose book " Instincts 
in Industry ” we have already quoted, considers “ the 
, instincts whose functioning throws light upon'human 
behaviour as it is revealed in industry ” to be (1) the 
parental iijstinct, (2) the sex instinct, (3) the instinct 
of workmanship, (4) the instinct of acquisitiveness, 
(5) the instinot of self-assertion, (6) the instinct of self- 
abasemenj, (7]T the herd instinct, (8) the instinct of 
pugnacity, (9) the play impulse, (10) the instinct of 
t curiosity.* He continues :— 

• Set in* this connection : William James, Principles of 
Pry etiology, vol. II, chap, xxiv; William McDougall, Social Psy¬ 
chology ; Maaricm Parmelee, The Science of Human Behaviour; 
Graham Wallas, The Great Society, chans, i-x ; William Jrotter, 
Instincts of the Her dm Peaceoaid War* Thorstein Veblen, The 
Instinct of Woghmaruhip, * especially the Introduction ; Edward 
I- Thorndike, The Original NMuas of Man (voL i in Edutattonal 
Psychology ); Wesley C. Mitshell, " Human Behaviour and Econ¬ 
omics," Quarterly Journal,of Economics, November, 1915; C.*G. 
Jang, The Theory of Psycho-Analysis; h I. Metchnikoif, The 
Nature of Mast. (Quoted from Teat), 10-yl ' 
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Since we are less concerned vnth the constituent hamre 
of these impulses than with the character of the behaviour 
to which they prompt, it is irrelevant to discuss whether 
certain of them are or are not reduced to their simplest 
terms. Scholars may decide that the impulse to workman¬ 
ship is only a specific manifestation of the instinct of self- 
assertion, or that the herding tendency is a complex of the 
pugnacious, parental and some other instincts. Their 
decisions will affect only slightly the validity' of the con¬ 
clusions reached by such studies as this. My aim is to 
estimate the influences exerted in industry by widely 
acknowledged constituent elements of human nature, not 
to subject these elements to more refined analysis. 1 

Students of psychology will notice that, according 
to McDougall, in the above list, the tender emotion 
and the emotions of elation, subjection, anger and 
wonder correspond to the parental instinct and the 
instincts of self-assertion, self-abasement, pugnacity and 
curiosity respectively, while the other instincts have 
emotional accompaniments which are less well-defined. 

Imitation, Sympathy, Suggestion. 

We have still to mention a universal inborn human 
tendency, the importance of which is almost over¬ 
whelming in modem society as it is constituted 
at present. This is the tendency to imitate, or to 
do as our fellows do, other aspects of which 1 are 
the tefidency to sympathise, or to feel as others feel, 
and the tendency to be suggestible, or fo think as 
others think. The wild-fire trail through a country 
of a pirfectly useless fashion in dress, 'the lightning 
spread of emotion through "a crowij, the amazing 
spectacle of educated people solemnly following in 


i op. «/., u-ia. ,. 

a Accordthg to McOougaD'j Social Psychology, *6/. 
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thl track of every unpredictable political caper of a 
popular news-sheet:—such illustrations of this ten¬ 
dency are familiar to everyone: for which of us is 
exempt from its sway ? Yet when we reflect that 
nearly all our important beliefs have been implanted in 
us by this very agency of suggestion, which forces us to 
accept a proposition with conviction in the absence of 
logical evidence for its truth, it will be seen that no 
understanding of the pros and cons of an industrial 
problem can be complete without an appreciation 
of the power of this factor. 

Habit. 

When, in an earlier part of this essay, the behaviour 
of the insects was compared with that of man, the 
fixity and relative perfection of their inborn tendencies 
towards adjustment were contrasted with the generality, 
imperfection and plasticity of his own. One might 
almost assert that if a bee could write an introspective 
account of its conduct, it would fail to distinguish 
between its instincts and its habits. For man such 
a distinction is easy. A human instinct is a general 
type of response to a general situation; it is shared 
with other members of the same species, and its founda¬ 
tion is inborn. A habit, on the other hand, is usually 
a specific response to a specific situation ; it is personal 
and individual and it is acquired during the lifetime 
of its possessor. Habits^e often formed or ttoken 
under the qiotivb force of an instinct or instincts, 
but in their essence, the*y*are specific, they # are the 
hallmark of their owner. 

Are there, not, however, acquitments which may 
be described as general ljabits, £uch as politeness. 
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punctuality and neatness ? The answer is probably that 
in so far they are general, they proceed not from habits 
exclusively, but rather from those tendencies which 
will be described later under the name of sentiments. 

The bodily substratum of habit can only be guessed 
at. It may be imagined to be a set of paths of least 
resistance in the nervous system, worn by use, while 
the instinct is dependent upon similar paths the 
resistance of which has been low from birth onwards. 

The Control of Instinct. 

Thus far, describing the instincts as the motive 
forces of behaviour, we have merely referred briefly 
and metaphorically to the guiding role of intelligence. 

A problem which would probably occur to the reader, 
even if it were not raised here, is how intelligence can 
control instinct. For, he may rightly object, in the 
limiting case at least, intelligence is notoriously unable' 
to restrain instinct’s imperious demands. Intelligence 
often sees quite clearly that the path to be followed 
by instinct is inefficient, stupid, wrong. Yet how 
many people complain bitterly that ^approving the 
better they follow the worse ? Here again We can give 
no more than the briefest sketch of a possible answer 
to this; one of the greatest of all psychological ' 
problems. ““ 

In order to understand how instincts are controlled 
it is useful to imagine the behaviour of the ordinary 
man if he were at the mercy of each ■instinct as it was 
aroused by the appropriate objects around him; 
if ■every' object which might'tend to excite his fear, 
his anger,, his disgust pr curiosity, did. so, and in 
full intensity. Tc an external observer the man’s 
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beiaviour would be chaotic, unstable, unpredictable 
(unless the onlooker knew beforehand all the objects 
which were likely to lie in the path of our purely 
instinctive man) and in a high degree it would be 
unsocial, in the ordinary sense of the word. It would 
resemble the behaviour of a very young child, for in 
the normal human being, control over instinct 
begins at an early age. What are the chief influences 
which usually counteract these primitive tendencies, 
and bring it about that the ordinary man’s behaviour 
under usual conditions tends on the whole to be 
orderly, predictable (at least broadly so) and social ? 

The first and usually the most important influence 
is the coercion which is brought to bear upon him by 
his physical and social environment. He soon learns 
that certain objects in the physical environment when 
approached, touched, examined or eaten, give him 
pleasure, while others produce in him an opposite affec¬ 
tive experience. The natural rewards and punishments 
administered automatically by the physical environ¬ 
ment tend to " stamp in ” or " stamp out ” of his 
organism certain tendencies to behaviour. Only a 
little less automatic than these are some of the social 
rewards and punishments; those at least which are 
i material in their nature, simple and inevitable.' The 
wages whiclf are normally the result of useful work 
done, the legal punishment which follows detected 
crime; these Aamp in and'stanjp out tendencies in 
much the same way as jo tfle'aggncies from the physical 
environment. * Social reward and punishment mky of 
course take the immatdhal but real form ot social 
praise and blame, or the subtler form pi social approval 
or disapproval, the existence of which is known to the 
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person in question. In modem society these Utter 
forces are usually very potent regulators of conduct, 
though it is only later in these lectures that it will be 
possible to do justice to their real power. 

Are we, however, justified in attributing entirely to 
the simple coercion of the physical and social environ¬ 
ment the control over his primitive instincts which 
the normal adult undoubtedly possesses ? There are 
insuperable difficulties in the way of doing so, though 
it will be readily granted that much of what is popularly 
called the moral behaviour of mankind owes its exis¬ 
tence in a very large degree to the presence of these 
social flanges which prevent the individual from running 
ofl the rails. Yet in most minds very powerful 
regulators of conduct, proceeding rather from within 
than from without themselves, exist in the form of 
what 'McDougall, following Shand, calls the Sentiments. 
The nature and the function of a sentiment are so 
important that we must now attempt to understand 
first, what a sentiment is, and secondly in what way 
it is related to the instincts. 

We will proceed from the obvious^ and important 
fact that in adult man an external situation very 
seldom provokes one single and simple instinctive 
reaction, but usually tends to bring about more or less* 
complicated behaviour in which the action of more 
than one instinct is noticeable. The affective aspect 
of this phenomenon is ^therefore that the emotion 
experienced is also not simple but compound. 1 In 
ordinary life a man seldotus experiences pure instinctive 
fear; &e animal fear, for example, that he might feel 
if, without any, warning, a lion sprang upon him. 
More often he ft#ls fear blended with some other 

(FootnoU) i cf. pp. 154-6. 
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eidktiftn, and since fear of the unknown is one of the 
commonest kinds of fear he is not unlikely to experience 
a blend of fear and curiosity which will be pleasant 
or unpleasant according to the respective intensity 
of the former and the latter ingredients. 

The fact that emotions tend to occur in blends has 
very far-reaching effects, the importance of which 
has been recognised by some modem psychologists. 
McDougall points out, for example, that admiration 
is a complex emotion, of which wonder is one con¬ 
stituent, but not the only one. For example, we may 
wonder at, while not admiring, the cruelty of a child 
towards a small animal. The other essential element 
in admiration is negative self-feeling or subjection; 
the recognition that we ourselves cannot, though we 
would like to, do or be what is admired. Genuine 
admiration, as McDougall says, implies a certain 
humility and generosity. 

As we have seen, certain objects in man’s environ¬ 
ment tend to excite in him more than one instinctive 
tendency ahd the emotion connected with it. Some of 
these emetknjal tendencies, being frequently aroused 
simultaneously, become “grouped about" the object;— 
one mighf say that the experience of such blended 
chords of emotion becomes frequent for the individual. 
This tendency will spread also to the idea of the‘object 
in its absence, and thus there will be laid the founda¬ 
tions of a "sentiment,” in the sense in which the word 
is used by Mr. A. F. Shand.* A sentiment may be 

,—r*-»-»-- 

* “ Character and the EmStuns," Mini, Hgm Series, l. V. 

" M. Bibot’s Theory of the Paaaiona," Mind, New Scries, 
voL XVI. 

Tkt Foundations of Ckaractsr, JLondoli, <914. 
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defined as an organised system °* emotional ten(fen|tes 
centred about some object.* 

This definition is so closely packed with meaning 
that a lew comments upon it may not be out of place. 
First, we must notice that not emotions but emotional 


tendencies compose the sentiment. Strictly speaking, 
that is to say, we never experience a sentiment, but 
a sentiment is "a feature of the complexly organised 
structure of the mind that underlies all our mental 


activity."* 

In the same way that one’s bank-balance, though a 
most important feature of the complexly organised 


structure of finance as it affects us, is something 


which one can never be said reaEy to experience, so it 
is with sentiment. The bank-balance may be described 
as an organised system of tendencies to enjoyment; 
it is no more. 


The fiext important word in the definition is "object." 


An instinct is commonly aroused by any member of 
a large group of objects, that group being one which 
for biological reasons would excite the instinct in any 


member of the same species. A sentiment, on, the other 
hand, though it may exist in connection with a group 
of objects (usually, however, a small group) commonly 
tends to adhere to one object. In other words, while 
the instinct is public the sentiment is private property, 
which has grown up during the lifetime of the individual 
and owes its character very largely to hif environment. 
A sentiment, like a habit, if personal and specific. 

This must not be taken to imply 'that,a sentiment 
cannot bp formed in connejtion with a class of objects. 


1 McDougali, op. c\ 1 ., p. uj. 

2 McDougali, loc. <dl. « 
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does mean is that the formation of such a 
sentiment is notoriously rarer, because more difficult, 
than that which occurs in connection with a single 
object. A mother may love all children, but the loves 
which she bears for her own are often quite distinct 
from each other, and certainly quite different from, 
and more intense than, those borne for children in 
general. A sentiment, then, is in a very real sense 
distinctive of the person who possesses it. 

Lastly, the emotional tendencies in a sentiment are 
grouped into an organised system. And the importance 
of this will be clear when we come to discuss certain 
looser collections of emotional tendencies which are 
not so organised. The sentiment of love exemplifies the 
organisation of emotional tendencies. It may come as 
a shock to the reader when he realises that, according to 
this use of terms, he can never be said to experience love 
at all. The blow will be softened, however, by the 
discovery that what he does experience is an almost 
infinite series of complex emotions, the arousal and 
blending of which are due to that organisation of his 
mind callad the sentiment of love. In this way it is 
possible to account for the fact that we may quite truly 
be said to love another even when the idea of the person 
is not present in our mind* or when we are experiencing 
no special ejnotion. To put it in another way, love, 
being far too important to be classed as an emotion, 
ranks among the sentiments. 

The reader will see qui^ dearly how the sentiment 
of love which one person JjearS for another may, give 

-*-i-s- — 

* The interpretation of (acts inch as these is presenting wt 
problems to twentieth-century psychology,'but there is obviously 
no po ss ib i li ty of entering upon then* due uasibn here. 
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rise in him at different timer* to almost any eini^ion 
or blend of them. 

Thus, as Shand points out, when a man has acquired the 
sentiment of love for a person or other object, he is apt to 
experience tender emotion in its presence, fear or anxiety 
when it is in danger, anger when it is threatened, sorrow 
when it is lost, joy when the object prospers, or is restored 
to him, gratitude towards him who does good to it, and so 
on; and when he hates a person he experiences fear or anger 
or both on his approach, joy when that other is injured, 
anger when he receives favours ... It is clear . . . 
that the objects of these two very different sentiments may 
arouse many of the same emotions, and that the two senti¬ 
ments comprise emotional dispositions that are in part 
identical, or in other words, that some of the emotional 
dispositions, or central nuclei of the instincts, are members 
of sentiments of both kinds . 1 

A comparatively small alteration of the relative 
intensity of the ingredients in the sentiment of love may 
change it to hate, though it is quite probable that 
something more is needed, that the sine qud non of 
hate may be the absence of tender emotion. Such 
a considerable transformation is possible in all the 
sentiments; it may be compared to the vhst changes 
often brought about by the slightest modification in 
the chemical composition of a substance. And perhaps 
like the chemical compound too, the sentiment may 
decompose, under great stress, into simpler and less 
organised entities. 


. The Conception <of the ‘ Complex. ” 

It is perhaps not unfaij to say that \*hile this con- 
ce;ption«of the sentiment was«grbwing in the relatively 
-,-- - 1 - 


McDougall, oft cit ., p? 124. 
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quiet rields of normal psychology, another idea, in 
many respects very similar to it, was developing as 
a result of attempts made in the medical sphere to 
trace out the chief branches in the tangled under¬ 
growth of abnormal mentality. The " complex," 
which may be described as a system of ideas, invested 
with a certain emotional tone, and tending to produce 
action in a definite direction,* while similar in many 
ways to the sentiment, differs from the latter in just 
those characteristics which are the results of the 
surroundings in which it has grown up. 

The conception of the complex is wider and looser 
than that of the sentiment. A complex may be the 
result of the conflicting tendencies to action which 
spring from two or more opposing sentiments; on 
the other hand, it may be merely an unorganised 
sentiment, a sentiment which has not yet “ arrived," 
a collection of emotional tendencies which cannot 
yet be described as a system, nor even as grouped— 
though they are already assembled—about an object. 

We may take as an example of this unorganised 
state a stage inj:he growth of a sentiment like hatred. 
For weeks*or months before a person becomes clearly 
aware that he hates another, his mind may be less 
* placid, his behaviour less ordered and predictable, 
in the actuil or imagined presence of that other. In 
fact it is probably just the dawning awareness of the 
interruption of*the even tenour oj his life, this appear¬ 
ance of new intprest^ sirfufttayieously with a loss of 
the old ones, before tbfe • cause of yhese changes 
becomes clear to him, whfch pay denote the "aJmplew" 
__ i _ i __ 

* Cl Bernard Hart, Tkt Psychology of Inanity. Cambridge, 1914. 



166 


LECTURES ON 


stage of the developing sentiment. In such a sftge 
the person’s mind is just as likely to reject as to accept 
the true explanation of the irregularity of his conduct; 
he may even strive not only to pretend ignorance of 
the cause but to deny that anything unusual has 
happened. The complex, tc use technical language, 
may be repressed. Yet, although the instinctive 
energy suffusing it be denied an outlet through its 
normal channels, it may find satisfaction along devious 
routes, manifesting itself in such everyday phenomena 
as absent-mindedness, forgettings of duty, slips of 
the tongue, or slips of the pen. When, however, 
some of the causes of the complex are clearly recog¬ 
nised by the person there may arise the sentiment of 
hatred, which, if acknowledged by him, will tend to 
affect his conduct in a manner much more predictable 
and more conducive to action of an efficient and 
unequivocal nature; however unpleasant it may 
appear from the point of view of the person hated. 

It is clear that a complex of great force and of a 
potentially mischievous nature is likely to arise when 
two or more well-developed sentiment^, both possessed 
of great driving power, conflict with each* other. A 
man’s love for his child and his love for abstract 
justice may very well produce such a state of conflict. 
Yet society would be likely to judge any rfian in whom 
this conflict was of long duration to be morally weak. 
Why ? Because to {he successful fulfilment of social 
duties there is necessary hnOre .than the possession of 
tuanf and string sentiments ; they must be organised 
into systems in which sonje aHe subordinated to others. 
Otherwise their jxRsessor is adjudged, and rightly, to 
be a mere sentimentalist. 
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(But in what ways can this organisation of sentiments, 
without which the higher moral life is impossible, be 
achieved ? By the moral education which is derived 
from the social influences under which the person 
lives; his family, his school, his church, his associates, 
and if he be fortunate enough to possess the leisure, 
money and the taste for them, his books. Can society, 
then, reasonably expect people who have had few or 
none of these advantages to possess strong, enduring 
andlorganised sentiments not only for the concrete 
individual objects of their environment such as their 
children and their homes, but also for great inclusive 
ideas, like the love for humanity in general, or the 
conception of their everyday work as social service ? 
No system of education which aims merely or chiefly 
at supplying intellectual apparatus to the growing 
mind will help in the slightest degree to bring about 
these desirable ends. For though intellectual factors 
play a part in the inculcation of the sentiments, it is 
the emotions which give them their driving force. 

We have seen that the effect of a complex is to 
render behaviour unpredictable (not only to an outside 
observer,.but ’to the individual himself), more than 
usually unreasonable, and to make it impossible for 
the mind to attain and preserve that integrity, serenity, 
and calm which are necessary for continued efficient 
action. If this analysis of such disorders of conduct 
be correci, it* should point the way to the rational 
cure for these ills. It isrrtot unreasonable to suppose 
that an examination‘of thg way in which the mental 
healing of the individual is possible will help u% in 
the vaster problem which now lies before us and our 
children, the mental healing 'of thj community. 
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Many modern physicians t believe that the dfily 
rational and scientific treatment of a mental disorder 
is first of all to discover the complex or system of 
complexes which are disturbing the mind, then patiently 
to trace their history in the past life of the individual, 
until a point is reached at which the reasons for the 
original development of the complexes are discovered. 
Analysis and disentangling follow : the original causes 
of the beginnings of the disordered conduct are not 
only made clear to the patient, but he is encouraged and 
helped, first to face them in the light of his new know¬ 
ledge, and then to assimilate them into the organised 
whole of his experience, so that they exist no longer as 
foreign bodies, denied admission to consciousness and 
compelled therefore to enter it in disguised forms. 
After this disentangling and " straightening ”—to 
use Samuel Butler’s term—there comes a period of 
re-education, in which the twisted, warped sentiments 
are fashioned anew into useful instruments which 
will enable the patient to meet the problems of his life 
with more effectiveness and zest. Conflict between 
the waning mental forces is resolved, and‘the emotional 
tone of the complexes is transformed into that of 
organised, effective sentiments. 

We* need not underline with too heavy a hand the 
possible applications of these successful therapeutic 
measures .to problems not only of medicine but of 
industrial life. To possess*the capacity lor a sentiment 
like hatred is probably a* sign t of *. v healthy animal 
constitution; jt may be at valuable assef in life, pro¬ 
vided that the hatred is ( turned towards the right 
objects. But to spend one’s days dominated by dis¬ 
trust, suspicion, by^the haunting feeling of insecurity 
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is unhealthy in every serfee; and is it not these com¬ 
plexes which characterise the industrial unrest of 
to-day ? Merely to say nowadays that workers should 
be actuated by the same sentiment of duty to the com¬ 
munity which they showed during the war, and to say 
nothing else, or to see no other problem ahead, ignores 
the fact that the war merely postponed the settling of 
many important differences between capital and labour 
—that it provided the opportunity for a powerful 
sentiment temporarily to over-ride the effect of 
complexes of many years’ standing. 

In his study of working-class psychology, from which 
we have already quoted, Mr. Ordway Tead has given 
many examples of the way in which the human in¬ 
stincts affect conduct. The reader will find in that 
book examples of the way in which, at critical times, 
the forces of instinct have burst through the dams 
which society has erected against them. Mr. Tead, 
however, has confined his description almost entirely 
to the action of the instincts themselves. The present 
essay is an attempt to supplement, in some degree, 
this exposition by an account of the way in which in¬ 
stincts are <normally controlled, and to help to make 
clear the part which moral education plays in such 
^control. * 

We may include this brief and inadequate sketch 
of the forces which lie behind human conduct by point¬ 
ing out once riiore some of*its joain features. The 
last sixty yean t have provided psychologists with 
advances in “knowledge, *which help Jthem greatly 
in understanding this prdblep. The first is that the 
mind of man, a like his body, can be Understood only in 

its relation with the minds and bodies of the otto: 
.• * 
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animals, to which he bears sflch obvious resemblances; 
the second, that we can believe no longer that man’s 
intellect or reason is alone capable of guiding his con¬ 
duct ; the third, that the common assumption that 
the individual himself is aware of all the reasons for 
his conduct is a delusion. The sentiments, those forces 
which, while they have partly grown out of instinct, 
yet can control it, may develop in an orderly or 
disorderly fashion ; they may pull together in the mind, 
or they may split it asunder. The very specificity of 
man’s habits, those quasi-automatic ways of behaviour 
which are so largely the product of his environment, 
supports the belief that a change of surroundings or of 
outlook may play an enormous part in bringing about 
change of habits ; has not the experience of the last 
few years shown this over and over again? Lastly, 
the education of the future must aim at helping people 
not only to know, but to desire the right things. 

At this point we hear, from the armchair of some 
comfortable member of the resistive brigade, the ob¬ 
jection : “ But you cannot alter human nature! ” For 
him we should like to be allowed to prescribe a course 
of psychological study. He should be asked to examine 
patiently, in turn, not from his armchair but at closer 
quarters, the mental processes of a maniac, a drinki 
habitud who still remembers details of tke decent life 
that he once lived, a person in deep hypnosis, a dis¬ 
sociated personality, and then, as a pleasanter reward for 
these labours, children whoue very mentality has been 
altered by ^he unceasing- devoted efforts of their 
tcachets; the blind and deaf'Helen Keller, brought 
“ out of the dark ” by education, the slum babies, 
turned from weeds into flowers by Dr. Montessori, 
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the’.good citizens in oui own country whose goodness 
would have had a poor chance of showing itself but 
for the " Little Commonwealth ” of Mr. Homer Lane. 

The fundamental roots of human nature may remain 
the same, yet the growths above them are eternally 
transforming. No longer is man content to remain 
a passive example or an uncomprehending spectator 
of these changes; in future he will insist upon 
participating actively in them, and with opened eyes. 



PART IV. 


LECTURE VIE. 

Industrial Overstrain and Unrest 


By Charles S. Myers, M.A., M.D., Sc.D., F.R.S. 


Up to a certain point fatigue is healthy and health¬ 
giving, so long as it is dissipated by rest. But when 
work is resumed before previous fatigue has passed 
away the path is entered which, if persisted in, can 
only lead to overstrain and its consequences. 

In jjrder to reach a more exact conception of the 
nature of overstrain let us inquire into the nature of 
fatigue, of which it is the pathological expression, and 
let us first confine ourselves to muscular fatigue. 

There are several physiological views conceivable of 
the nature of muscular fatigue. One 'is that living 
matter becomes fatigued when it has'used, up all the 
stuff available for its activity, and that it then needs 
rest,.during which it manufactures fresh stuff for its, 
subsequent use. This conception of muscular fatigue 
as being due to the exhaustion of consumable fuel is 
probably in fact never seriously realised. There are at 
least three other kihds of fatigue which step in and 
prevent our muscles being^reduced to' such an impasse. 
Tlje nerve fibres which cany impulses terminate in 
the latter in delicate " endtplates, " which are " fatigued 
before the exhaustion of* the muscular tissue itself." 
m 
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Another physiological<:onception of fatigue is that it 
arises from the working parts of the organism becoming 
choked with the products of their own decomposition. 
Muscular tissue during contraction breaks down to yield 
carbonic acid, lactic acid, and other substances. If 
these are allowed to accumulate in the muscles faster 
than they can be removed therefrom by the lymphatics 
and the blood stream, they impede more and more the 
activity of the muscles. But the onset of this second 
conceivable source of muscular fatigue is likewise 
usually safeguarded by the action of the central nervous 
system, the synopses of which— i.e., the points of con¬ 
tact between adjacent nerve cells—are peculiarly 
susceptible to the effects of drugs and poisons. The 
probability is that when fatigue acts on the synapses in 
the brain and spinal cord we have to do with a certain 
nervous fatigue not in the sense of exhaustion, but as 
the result of an accumulation of waste products, a 
chemical poisoning, which leads at first to a more or 
less purpo^pful change of function— e.g., to a central 
blocking, reversal, or inhibition of nervous impulses— 
but later’to a complete disorder of central nervous 
function, involving inco-ordination and loss of higher 
control; for the nervous system is to be regarded as a 
system of relays of nerve cells, the higher controlling 
the lower, tjje higher being the more recently acquired 
and the more susceptible to the effects of drugs and 
fatigue. 

But such domination of, one rnfrve cell over another 
cell extends beyofid th4 nejvoui system. In its control 
over the muscular systemihe nervous system protects it 
from fatigue. When a muscte is voluntarily contracted 
it sends impulses up certain nerve fibres to a nerve 
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centre, the effect of which if to inhibit or suppress 
the nerve impulses which would normally pass down 
and produce further contractions in that muscle. This 
is what occurs when a single muscle is exercised to lift 
a given weight by willed rhythmical contractions. The 
contractions become less and less, until at length the 
inhibition is so great that no amount of voluntary 
effort can produce further movement in the muscle. 
But the muscle itself is not fatigued in either of the two 
senses in which the term has been here used: it is 
merely inhibited by central nervous activity. The 
musculo-nervous apparatus is placed hors de combat only 
to a given condition, that of being subjected to a given 
strain, that of lifting a certain weight. If the weight 
be replaced by a slightly smaller one a fresh set of 
excellent contractions can be voluntarily obtained; or 
if an. electric current be employed to stimulate the 
nerve, the muscle can be proved to be still capable of 
work. In other words, central nervous control sets up 
inhibitory processes which are a safeguard ^gainst the 
evil effects of monotonous muscular excitation. 

In monotonous mental work a similar protective 
function can be seen. When we are ‘engaged on any 
one piece of mental work other mental processes are 
inhibited which are incompatible with it; but the ^ 
effects of fatigue are safeguarded by the gradual failure 
of these processes of inhibition. The inhibited mental 
processes sooner or later refuse to be suppressed. Other 
mental activities accordingly intrude, and by their 
inhibitory action make- the.continuance* of the mono¬ 
tonous mental work impossible.' The continued effort 
to repress these intruding activities is accompanied 
first by a feeling"'pf “ boredom ” as interest— i.e., the 
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pleasure or incentive in the work—wanes, and later by 
a feeling of “weariness " as the effort is invoked with 
greater difficulty. 

The boredom of any monotonous occupation is thus 
a warning against the continuance of that occupation. 
It betokens an impairment in the efficiency of those 
processes of inhibition which enable us without undue 
conscious effort to concentrate on a single activity. 
In practice the need for conscious concentration is 
greatly lessened by habit. But even when an often 
repeated action has become so automatic as to be per¬ 
formed better without conscious attention, nevertheless 
a special “ attitude " has always to be preserved, and 
fatigue sooner or later arises in the inhibitory effort to 
maintain that attitude ; otherwise the repressed activi¬ 
ties grow stronger, and at length burst their bonds. 
Hence even in such automatic monotonous industrial 
occupations as labelling, adding, or letter-sorting, 
feelings of boredom and weariness arise; and finally 
even such warning neurasthenic experience as “ I could 
shriek. I feel as if I want to hit somebody." 

Boredom* can* be alleviated by increased interest or 
by rest. In # its earliest stages any ill results may be 
prevented by a change of occupation, but where serious 
jfiort of the will has been made to keep the attention 
concentrated £nd to overcome such feelings of boredom, 
•change of interest or of occupation is no remedy. 
Higher control is actually fatigued and cannot be 
immediately employed for jQoncerft ration in another 
direction; for the 'synapses, concerned in the effort of 
the Self at inhibition are nwsf sensitive tcf fatigue, and 
this fatigue enters into and Ifiects mother subsequent 
self-effort 
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We conclude, then, that monotonous application for 
long hours at relatively light work induces an incapacity 
as serious as employment for shorter hours at more 
strenuous work. Indeed, the incapacity may be more 
serious— e.g., when the lighter work is mainly of a 
mental character, watching and controlling a small 
piece of machinery that does everlastingly the same 
job—and when the heavier work is mainly of a mechani¬ 
cal character— e.g., lifting huge weights of iron. In 
the latter case the main source of fatigue arises, as 
we have seen, from the accumulation of waste products 
in the muscles and especially from the nervous inhibi¬ 
tory processes arising from unchanging muscular 
exercise. But such nervous inhibition has its seat in 
far lower and less important nerve centres than in the 
former case. The volitional efforts made to overcome 
such muscular incapacity are much less effective and 
less baneful than those made to overcome the boredom 
and weariness arising from mental work. Hence the 
pathological expression of continued fatigue—over¬ 
strain—is far less prevalent in muscular than in mental 
exertion. 

It is, therefore, the ineffective effort on the part of 
the Self that results in what is called nervous exhaustion, 
nervous breakdown, or neurasthenia. It is the result 
of a failure of the higher controlling centra ; and as the' 
result, in turn, of this failure the forces of the incoming* 
stimuli, which the brain and cord are ever receiving, 
instead of being “ absorbs^ into the larger harmonies of 
the nervous functions, fall tp “short-circuiting,” wherein 
their epergy is wastefully dissipated.”* Thus arise the 

‘ o 


* Allbutt’s Systtm of Mtiicnt, 1910, vol. vai., page 741. 
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irritability, restlessness, insomnia, and loss of self- 
confidence, so characteristic of neurasthenia. There is 
a shortage of storage capacity, the brain feels tired, 
headache and weakness of vision arise, there is a general 
loss of muscular tone throughout the body, in the 
muscles of the vascular and visceral organs,as well as in 
those of the limbs. The legs feel tired, there are pains 
in the back and stomach, kidneys, liver or heart tend 
to slip from their moorings, the digestion suffers, the 
whole abdomen shows want of tone. Such visceral 
tone is lowered owing to disturbance in the normal 
impulses passing along the sympathetic and vagus 
nerves. These nerves also control the organs of internal 
secretion, the endocrine glands— e.g., the adrenal glands, 
the thyroid gland, etc. Disturbance of their function 
causes disorder of the emotions. Disturbance of the 
vascular and digestive systems causes these and, in 
addition, other mental disorders. Thus disorders on 
the bodily side of the organism become reflected in 
disorders on the mental side. 

Far more important, however, is the converse 
relation vrtiichnhe mental disorders directly induced by 
•overstrain jsxert* on bodily processes. This aspect of 
nervous exhaustion has only received its due promi¬ 
nence through a study of the cases that have arisen 
during the jtress of the recent war. 

The failure of higher inhibition results, on the 
psychical side, tin a loss of. control over various un¬ 
pleasant experiences of tlje«past “which, through such 
controlling inhibition,'haye hitherto been—often un¬ 
consciously—repressed from consdou&ess. (Fatigue 
impairs this inhibition, and fhe past memories are now 
able to surge*forth from the unconscious to which they 
nMum ** 
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have been banished. Thus the,mind becomes tormented 
with past emotional experiences. Neither over the 
worries of the past nor over those of the present has 
the Self any adequate mastery, and it has no longer 
the power to view them in proper perspective. They 
are like restive horses which have escaped from control 
and bolt away, carrying the driver with them. 

The higher the race or the more cultured and educated 
the individual, the more complete is usually the control 
of the intellect over the emotions, the more readily are 
the primitive emotions of fear, anger and love domi¬ 
nated by such higher intellectual sentiments as loyalty, 
conscience, or duty. Under certain conditions this 
domination fails, however— e.g., when the lower emo¬ 
tions become so powerful that it is humanly impossible 
to restrain them, or when the higher centres of control 
have,, been enfeebled through fatigue. So, too, in 
industrial overstrain the fears and worries of the past, 
arising, it may often be, from events that cannot be 
recalled, emerge from the unconscious and inexplic¬ 
able phobias and obsessions appear in the field of 
consciousness. 

In some cases rest and recuperation of 1;he nervous- 
system suffice to restore the previous inhibition, and 
thus once again banish such phobias and obsessions into, 
the subconscious, with the restoration of,self-control. 
But in a very large number of cases the surest and 
speediest method of cure consists in an exploration erf 
the patient’s mind ih order, to discover the forgotten 
scene of origin of these 'emotior&. The three methods 
employed for Resuscitating such' forgotten experiences 
are those of (1) single fre& associations; (2) serial free 
associations; and (3) hypnosis. These methods merge 
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one into the other and a:e dependent on one and the 
same principle—an appeal to the unconscious. They 
yield full knowledge of the forgotten distress which 
caused all memory of the scene to be repressed. The 
patient can now attach his emotion of fear or anxiety, 
or his obsession, to its original cause. He can now 
understand the origin of such distressing experiences, 
and by reassociating what had been dissociated, and by 
boldly facing instead of running away from what he 
would consciously or unconsciously banish from his 
mind, the unreasoned emotion which had arisen from 
the unconscious owing to the loss of higher control 
consequent on the overstrain comes again under control 
and no longer holds the field. 

But the loss of higher control caused by overstrain 
not only results in the awakening of unreasoned and 
causeless emotions connected with “ shocking," horrid 
and, hence, dissociated experiences of the past. It is 
also evinced in the failure to deal with emotional 
experiences of the present. The overstrained person is 
naturally irritable. He is prone to be unduly sensitive. 
He loses hfs perspective of the relations between himself 
hnd others* He' attaches inordinate importance to 
trifling lapses from morality on his part or to small 

/injuries received from others. He hugs his fancied or 
exaggerated»sins, grievances, sorrows, or disappoint- 

* ments, and is unable to dismiss their worries from his 
mind. 

Finally nature jpay coiqe*to his aid by the process 
of "projection!” Instead* continuing tp reproach 

* himself, he may quite‘involuntarily turn to believjpg 
that others are speaking ill of hint. Thus may arise 
delusions of persecution or suspidoq. This is only one 
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of several ways in which the source or character of an 
emotion may be unconsciously changed in order to 
screen the Self from the effects of undue depreciation 
and abasement. Another method is that of “ inver¬ 
sion ”— e.g., shyness may become inverted into boister¬ 
ousness, subservience into defiance, cowardice into 
foolhardiness, the desire for the opposite sex into 
hatred of it, and so on. 

Such “ defensive mechanisms,” as they have been 
called, may unconsciously come into play in any in¬ 
soluble emotional situation. And I strongly suspect 
that the processes of projection and inversion are in 
some degree—though, of course, far from wholly— 
responsible for the present spirit of industrial unrest. 
Employers and employees have much to reproach 
themselves for, and in their attempts to escape from the 
consequent self-depreciation fix the blame on the other. 
Moreover, the spirit of revolution is especially favoured 
after the overstrain of the past five years; and the 
pre-war emotions of resentment against industrial 
injustice are revived in enormously intensified 
form. 

That such overstrain widely exists heeds, little proof: 

I know myself the managing director of a factory who, 
with his works manager, burst into tears when the latter,, 
came to him with the news of the armistice. The 
editor of an important London daily newspaper told 1 
me that his assistants werii breaking ddwn one after the 
other when the strain of warfare was.at an end, and that 
they were,, so sensitive tfcart even the mildest rebuke 
ptpvofod an 'outburst of emotion. Which of us has, 
not in some measure had the same experience ? 

We have evidence that during the war workers 
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complained of feeling "stale,” “nervy,” “done-up, "or 
" fairly whacked ” ; that the result was" lethargy and 
indifference ” on the one hand and a “ craving for 
excitement ” on the other. 

When the life of a nation is at stake overstrain must 
be in some measure inevitable. Yet no one now doubts 
that economically the long hours of work, the introduc¬ 
tion of Sunday labour, and the prevalence of overtime 
adopted soon after the outbreak of war, were unsound. 
A far greater output could have been—and, indeed, 
in the later years of the war was—secured by proper 
regulation of the working hours; and the danger of 
overstrain was correspondingly reduced. 

We are now reaping the fruits of the strain of warfare. 
In all departments of industry and commerce slackness, 
distrust, suspicion, irritability and defiance abound; 
and as they pass away we are bound to devise methods 
whereby such overstrain may, so far as possible, be 
prevented in the future. 

The hour* of labour and the periods of rest must be 
regulated jn different industries according to the nature 
of the occupation involved. 

* The monotony of work must be, so far as possible, 
reduced (a) by augmenting the worker’s interest in his 
task. This can be affected (1) by improvements in status 
and incentive— e.g., by increasing his industrial know¬ 
ledge, control and pay—and (2) by reducing needless 
discomfort, (bj By lessening the Jime spent on mono¬ 
tonous work. /This caij befenecjed by periodic changes 
in employment, especjalhf *>y each erpplayee being 
> trained in part of his^working hours for some*higher 
occupation, apd by his training som^ fellow workman 
to undertake his work, (c) By care tally selecting those 
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employees for monotonous ivork who have no great 
desire for variety of occupation. 

Knowledge of the source of one’s disordered emotions 
is, as we have seen, the best means of gaining control 
over them, and knowledge of one’s true relations with 
one’s surroundings and fellow-creatures is the best 
preservative of self-control. So long as the worker is 
treated as a mere animal, so long as he is kept in 
ignorance of the place he holds and of the duties he 
owes in the industrial world, so long as he remains in 
servitude as regards industrial management, he cannot 
be expected to apply the intellectual forces of reason 
and the loftiest sentiments to the mastery of his lower 
instincts and emotions. 

A properly organised whole-time Industrial Medical 
Service of physicians specially trained after graduation, 
anrkadequately paid, must be instituted, comparable to 
that already in existence for the maintenance of public 
health. They must have received such technical 
instruction as will enable them to obtain a diploma in 
industrial medicine, which needs to be established forth¬ 
with on lines comparable (perhaps sub-ordinate) to the 
existing diplomas in public health, and psychological 
medicine. This Service must be added to that of the 
lay Inspectors of Factories and Mines, and its officer^ 
must be provided with executive, not merely with advi¬ 
sory, powers. They must be familiar with the initial' 
signs and treatment of A vers train, add they must be 
alive to the importance biits t early detection and its 
diagnosis ,frojn mere slacking or malingering. They 
must tie assisted by th? reports of the foremen and. 
welfare supervisor®, they must be allowed access to the 
records of output, spoiled work and absences, which 
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in every well-organised factory should be available, so 
far as possible, for each worker. They must be familiar 
with the conditions of the different industrial processes 
with which they "will be brought into contact, and with 
the effects of abnormal conditions of temperature, 
humidity and purity of the air ; they must realise the 
economical advantages of properly distributed working 
and resting hours, of properly arranged canteens and 
welfare departments, and of properly apportioned loads 
to be lifted by workers of different ages and sex. They 
must be acquainted with the current psychological and 
physiological tests for the selection of young workers 
according to their innate capacities. 

The training of such medical officers and the scientific 
research involved could be conveniently carried out at 
the proposed National Institute of Industrial Psycho¬ 
logy and Physiology, which only needs further financial 
support to start its invaluable career. Among its 
functions would be vocational guidance and the training 
of those engaged therein in Labour Exchanges and on 
Juvenile Advisory Employment Committees. 

Finally, adequate provision must be made for clinics 
and sanatpria-Am the same lines as those already 
established for tuberculosis—suitable for the treatment 
of initial and serious cases of nervous breakdown. 
These were#stablished successfully during the last years 
of the war for neurasthenic soldiers; but most of them, 
instead of being taken over by the Ministry of Pensions 
and being passqd over pj thefti to the Ministry of 
Health, have'been allowed to Close*; and many of the 
best medical officers, Specially trained, Vho worked in 

-, --- *- 

* It is but fair to add that others tape tad to be recently 
opened. 
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them have returned, often (against their wish,, to 
private practice. Very small beginnings are now being 
attempted at Oxford, Cambridge and one or two other 
centres, but generally there is no provision for the early 
recognition and proper treatment of overstrain in 
civil life throughout the country. 

Until such treatment has been provided, until some 
Institute of Psychology and Physiology applied to 
Industry and Commerce has been established, until a 
whole-time Industrial Medical Service and University 
Diplomas in industrial medicine have been instituted, 
we cannot be said to have learnt the lessons of this 
war in regard to industrial overstrain and unrest. 



LECTURE IX. 


The 

Demands of Industry upon Women 
from the Physiological Standpoint 


By Winifred Cullis, D.Sc. 


The work of women in industry is, in the main, work 
involving muscular activity, and the first requisite 
for the understanding of the demands of industry 
upon the individual is some knowledge of the funda¬ 
mental processes underlying muscular work. These 
processes are, as we shall see, similar for all muscular 
actions and therefore, broadly speaking, investigations 
into the effects of industrial work upon the worker 
and into the best conditions for its performance can 
be carried out by studying the work and the conditions 
under which it is done independent of the sex of the 
worker; fat though normally the muscular system is 
more developed in the male than in the female, the 
difference is on! of degree and nqf of kind. 

The special prqblemf whifh may arise in connection 
with the greater share taken 6y the fejnalp organism 
in reproduction, will be cdhsi^ered separately, bht there 
will be a much better understating of the whole 
question of women in industry, if 4 is realised that for 
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its performance muscular action requires the fulfilment 
of certain basic conditions which are independent of 
the sex of the worker. As movement—and movement 
in the main is carried out by muscles—is such a 
fundamental manifestation of life this is to be expected. 

At the outset of our study into these basic phenomena 
we may state that every muscular action, however 
simple, involves the proper functioning not only of the 
muscular but equally, though less obviously, of the 
nervous system, for no single action in the body is 
carried out by one muscle; in every action numbers, 
in some cases hundreds of muscles are involved. 
Each muscle taking part must work in harmony with 
the others, one contracting, another relaxing, and this 
necessary co-ordination of action can only be brought 
about by the intervention of the nervous system, 
whiqh acts as the communication line, and as the centre 
receiving and dispatching the necessary directions 
at the right moment to the muscles concerned. 

The changes occurring in muscular action in the 
delicate and much less bulky elements of the nervous 
system, nerve cells and fibres are not so ‘easily followed 
as the more obvious ones occurring'in the muscles? 
which moreover are themselves the cause of certain 
effects produced upon the nerve elements and we will 
therefore study first the changes which occur in the 
muscles when they work, or "contract ’’ as it is techni¬ 
cally called. The term "contraction ”‘is used because 
in many cases (the raising* the forparm for instance) 
the movement is effected ^y the approximation of the 
two ends of the muscle by its Shortening (or contrac¬ 
tion). The same term is used for the changes in the 
muscles in other Actions, e.g., the canying of a heavy 
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bag, where certainly wc.rk is done but no shortening of 
the muscle takes place. 

By the observation of suitable preparations, such 
for example as the isolated gastrocnemius muscle of the 
frog, it can be shown that on contraction the following 
changes take place :— 

(a) A shortening , which involves alteration of form 
but no change of volume, the change of length (when 
recorded) being found to take the form of a wave of 
contraction starting from the point of stimulus. By 
means of this shortening the muscle can be made to 
perform external work. During the contraction the 
muscle also becomes more extensible than it is in the 
resting condition,—this is obviously a protective 
mechanism helping to prevent the rupture of the muscle 
fibres when the strain is suddenly thrown on to them. 

(b) A production of heat. This is a matter of 
common experience as it is generally recognised that 
the taking of muscular exercise is the best way of getting 
warm. The energy of the muscle contraction is 
divided between work and heat production. As in 
an engine so in a muscle efficiency is measured by 
‘the ratio jJJ, k ; and under certain conditions it is found 
that the muscle as an engine outclasses all others. 

(c) Chemical changes. A production of carbon 
dioxide and of an acid, lactic acid, closely related to 
the add produced in the souring of milk. The chemical 
changes are o! importance* and one explanation given 
of fatigue is that it is dydto the accumulation in the 
blood of these products •^m&scle activity. They are 
certainly the direct iaiAe gi the increasea respiration 
which is such a wdl known and beneficial effect of 
muscular exercise. 
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By making a graphic record 1 of the contraction, it is 
seen that there are three stages in it (1) the " latent ” 
period,—the time elapsing between the stimulation of 
the muscle and its obvious response; (2) the period of 
contraction or shortening; (3) the period of relaxation 
or returning to its normal length. By studying such 
graphic records of muscles made to contract under 
different circumstances we can study the effects pro¬ 
duced by changes to which the muscle may be subjected 
in the living body. We then find that cold slows the 
contraction, lengthening the latent period and the 
period of relaxation more particularly, thus accounting 
for the clumsy action of cold hands; that warmth 
quickens the contraction; that loosing the muscle 
within limits is beneficial, so that a muscle works best 
when it is working against a resistance—all facts 
agreeing with every day experience. 

Further, we can study the effects of long repeated 
efforts which lead to fatigue. A “ fatigued ” muscle 
gives on stimulation a contraction very "similar to 
that of a cold muscle: it has a long latent period 
and such an exaggerated relaxation phase that if a 
second stimulus to contract is sent in at all quickly' 
after the first the muscle has not returned to its 
normal length when it begins to contract again, and we 
consequently observe a clumsy inco-ordinatfcd action in 
extreme fatigue. When we investigate the conditions 
leading to fatigue \ye find there are* several, chief 
amongst which are the acfcvmulation of the various 
substances produced when the muscle contracts and the 
usirg upof the stored material Vhich on breakdown pro¬ 
vides the requisite energy. In the muscle outside the 
body fatigue will cpme on more quickly as there is 
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nothing to carry away the waste products or to bring 
fresh food material from which the muscle can renew its 
supply of energy-producing substance. The part 
most susceptible to the accumulation of these sub¬ 
stances is the point where the nerve fibre enters the 
muscle, the “ nerve ending,” the muscle itself being 
fatigued only after much longer action. In the muscle 
working inside the body the oaset of fatigue is much 
slower, the circulation of the blood through the 
muscles serving the double purpose of washing away 
the waste products as they are formed and bringing 
to the muscle the food materials which it needs. 
This supply of blood which is so essential is improved 
by the muscular contraction itself as the carbon 
dioxide and lactic acid produced cause a dilation of the 
blood vessels in the muscles so that more blood flows 
through them from this local effect. Further the con¬ 
traction of the muscles improves the general circulation. 
The muscles press upon the veins and push the blood on 
towards thp heart since, owing to the arrangement of 
the valves, which are always abundant in the veins 
of musclds, tHe blood can only flow in that direction. 
^Muscular jvork * thus acts against gravity and helps 
to return the blood more quickly to the heart. This 
improved circulation benefits all the tissues of the 
body and»amongst them the muscles, which thus 
benefit from activity in two ways. 

The action on the circulation is one of the great 
benefits to the Ijody ensuing u{>on exercise, another 
being the effect alfeafy mentioned of increased 
respiratory mo vemertts* whereby the* ventilation is 
improved bringing to the bo<?y more oxygen and get&ng 
rid of more* carbon dioxide. 



190 


LECTURES ON' 


As a result of these reaction? of the body as a whole 
to muscular activity the muscle tissue is so well pro¬ 
tected against fatigue that it itself is practically never 
exhausted. Fatigue in the body is due to the effects on 
the cells in the central nervous system which control 
the muscular contractions, and is in reality a nerve 
rather than a muscle effect. This can be demonstrated 
by a simple experiment. If a very small part of a 
saddle shaped area of the shoulder of a dog is stimulated, 
the hind limb of the same side will perform forcible 
" scratching ” movements, which, if the stimulus 
is maintained, will gradually become weaker, showing 
signs of fatigue. If then the point of application 
of the stimulus be moved very slightly to a neigh¬ 
bouring patch of skin, the movements start again with 
their original vigour, showing that the muscles and the 
nerves to the muscles are not fatigued but that the cell 
junction or " synapse ” between the cells which 
receive and those which send out the messages to the 
muscles were “ fatigued ” so that the impulses were 
blocked. From a knowledge of these facts it is easy 
to understand that an operation involvihg a‘ sequence 
of different movements is less fatiguing than one whichr 
involves the repetition of some particular movement, 
especially if this has to be performed in a cramped 
position. «, 

These changes have been entered into at some 
length since it becomes dear from a Study of them 
that the processes underlying muscular work and the 
production f oi fatigue, 'are, inherent in the action of 
mmxtulv contraction itself and* are the same in the 
body of a woman as in ttiat of a' man. Similarly tins 
must be true of'the conditions which will prevent 
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fatigue and from what t has been said it is obvious 
that conditions which will ensure a good circulation 
will be of supreme value in its prevention. A good 
circulation means an adequate supply of blood well 
provided with oxygen and with the essential materials 
from which the muscle can renew the muscle fibre 
itself as it is worn by activity, and also replenish 
the stores from which it obtains the energy of contrac¬ 
tion. To insure this the individual must work in 
rooms well ventilated, with air of correct temperature 
and humidity, and he must be well nourished. In 
the past the nourishment of many women workers 
has been much below the necessary standard, partly 
owing to bad pay and partly to the fact that the woman 
worker has had to prepare her own food. Experience 
in factories in war time has shown that the proverbial 
lunch of the girl worker of a cup of tea and a bun was 
a matter of necessity and not of choice. Where 
wages were adequate and good wholesome food was 
provided, a& was the case in large numbers of factories 
which ran good canteens, the female workers were 
found to take' really good meals of the right type. 
Indeed, bu\ for this, they would not have been able, 
as they were, to work longer hours at hard tasks with 
>so little lost time for sickness. It was noticed in many 
cases that this, in spite of the hard work, was actually 
diminished and it is clear that from social and economic 
reasons which are obvious on reflection, the woman 
worker in the pas^ tended t* be tfnderfed and for that 
reason was in many cases «qpaUe to do th^best work 
,and work which should be well within the povgpr of a 
sufficiently nourished’ individual.* Women workers 
should be deliberately encouraged to’take good meals 
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of a nourishing kind. Undjr such circumstances it 
will generally be found that the chief condition to be 
taken into account in adjusting the work of women 
and of men is that as the average man develops more 
muscle than the average woman, some very heavy 
muscular work that can be done by men should not 
be done by women. Another condition which may be 
considered as affecting this question in quite another 
degree, is that women seem to be more sensible than 
men to unsatisfactory environment. Bad ventilation 
and high temperatures affect them more adversely, 
probably in both cases from physiological grounds. 
They are generally slightly more anaemic, and they 
have a deposit of fat under the skin filling up the spaces 
between the muscles, which may prevent them losing 
heat as easily as the men in whom this fat is less well 
developed. 

If, however, from what has been said it is clear that 
the general problem of muscular contraction, and there¬ 
fore of the onset and prevention of fatigue, from the 
physiological aspiect, is in the main the same for both 
men and women, it is equally clear that the woman’s 
function of child-bearing introduces'into her normal 
metabolism, after puberty, phases which must be con¬ 
sidered in reference to her ability to perform muscular, 
work. The two important phases are ipenstruation 
and pregnancy. As for the former the normal 
healthy girl or woman .should suffer practically no 
disabihty as regards power«to do work during this period 
and though in individual feasts there* may be such 
disabiljty/theve is no ground for imposing on woman's 
work in general, restrictions based up>on such individual 
cases. Recent careful experimental work does not 
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bear out the old contention that there is a monthly 
cyclical variation in the powers and activities of a 
woman. The fact that the condition is a normal 
physiological one should lead us to expect such a 
result. Just at the onset of puberty (in the absence 
of any definite knowledge in the one direction or the 
other, as to this point) it is probably wise in the case 
of both the girl and the boy to see that no extra strain 
is imposed upon the organism which from the nature 
of the changes occurring in it at this time is undergoing 
a certain readjustment of metabolism. But when this 
metabolism is once established it can be stated quite 
definitely that hard work under good conditions (good 
feeding is an essential one) should not exert any 
deleterious effects upon the physical health of a woman. 
The second condition (pregnancy) must be considered 
from the double standpoint of the mother and of the ■ 
child. It may be pointed out that here the whole 
question of women in industry is being considered from 
the physiological point of view, but that for its complete 
understanding social and economic factors must be 
taken into consideration, though these, for their 
pfoper appreciation, need a basis of knowledge of the 
fundamental physiological principles. In the first 
’place, it must be stated that physical work in itself 
does not interfere with the function of child-bearing 
either during the actual pregnancy or in the power to 
bear children, as is seen in 'the ipore primitive races 
where the women ordinarily' do hard physical labour 
at all times. Other conditions'may be of 'ar greater 
importance. It is for insfanrp essential for thetiealth 
of the mother that she should be well fed, and often 
cessation of work means that a lower standard of feeding 

ij—» 7aS 
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has to be adopted. Obviously too, an expectant 
mother should not do a full day's work in a factory 
and also the greater part of the work in the home, as 
the pregnancy itself is throwing extra work on the 
organism. A reasonable amount of work is probably 
good as food is assimilated better under active condi¬ 
tions, and the active expectant mother tends therefore 
to be better nourished than the sedentary one. During 
the pre-natal period it is the feeding of the mother that 
has to be considered since it has been shown that if there 
is not enough food for both, the child grows and de¬ 
velops during this period at the expense of the mother. 

Some interesting observations on the work of preg- 
‘nant women in factories during the War have been 
made by Dr. Rhoda Adamson of Leeds (Prelim, 
report, Sept. 21, 1918). She found that the 

work itself caused no injury, though at the latter 
end of the pregnancy it was desirable to put the women 
on to lighter work and more particularly to take them 
off night work which she found to be .detrimental. 
By co-operation amongst the employers it was found 
perfectly possible to arrange for thil. A series of 
workrooms were started to which the women were 
drafted about the fourth month of pregnancy and 
where their work could be graded according to their,, 
condition, the women receiving a fair fixed wage—milk 
and a good middle-day meal being also provided. This" 
experiment was extremely successful and seems to 
have brought out one Cr^two points very clearly: 
(I) that tlje women wefre picst desirous of being allowed 
to continue working, (2) JhaV there was less temptation, 
to conceal pregnahcy or to make use of abortifacients 
(again showing £hf desire of the women to remain at 
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work),(3) that the babigs were as healthy as those of 
women who ceased working in the factories, although 
on the average a few ounces lighter. 

With regard to the post-natal stage, as far as the 
mother is concerned she should not be allowed to 
return to full work for from five to eight weeks after 
pregnancy, according as to whether her work is light 
or heavy, but when she returns to work it is very desir¬ 
able that for six months facilities should be provided 
whereby the infant can be breast fed,—after that time 
breast feeding can be supplemented by artificial 
feeding and only morning and night feeds from the 
breast given. The importance of breast feeding is 
very great, for though children can be reared success 1 - 
fully on artificial feeding, this requires much more 
care and time in preparation of the food than ordinarily 
can be given by a working mother, and it is doubtful 
even at the best whether artificial feeding is going to 
give quite the same chance to the child as breast 
feeding, apart from the fact that disorders such as 
infantile diarrhoea are much more common with the 
former. In this connection there are points of great 
interest to he m£t with, in consideration of the chemical 
composition of the milk. 

Modem work on the physiology of foods has shown 
that every species of animal builds up its own specific 
kind of flesh, and that those foods are the best for the 
animal which* bring to ft the special constituent 
groupings and cqmpounds'whicn are incorporated in 
its own tissues and in proportions which {nost nearly 
resemble those of the Ihttfer. # Th^e foods are necessary 
for the maintenance t>f the fully developed organism, 
but for the‘growing animal othq- materials are also 
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■essential and necessitate the taking of foods containing 
them, though the actual quantities in which they are 
present may be astoundingly small. These substances 
are called " vitamines.” Now, though almost any 
milk seems to contain the vitamines necessary for 
growth we find there are great variations as regards 
the proportions of the more important constituents 
which are, generally speaking, water, proteins, sugar, 
fats and inorganic salts. If we compare the composi¬ 
tion of the milk of different animals, we can at once see 
an adaption of the composition to the needs of the 
young. As regards proteins, we find a relationship 
between the amount and the length of time the young 
is fed by the mother. Expressing this in terms of 
time the young takes to double its weight we have the 
following figures (quoted from Lusk’s Science of 
Nutrition ):— 


Time in days for new ioo parts of milk contain 

born animal to double in A . Calcium 


its weight. 

Man . 

180 

protein. 

.. 1.6 .. 

ASH. 

0.2". . 

Oxide. 

0.328 

Horse . 

60 

.. 2.0 .. 

0..4 ... 

0.124 

Calf . 

47 

.. 3.5 .. 

,0.7 .. 

0.160 

Kid. 

19 

.. 4.3 .. 

0.8' .. 

0-215 

Pig . 

18 

.. 5.9 .. 

— . . 

— 

Lamb. 

10 

.. 6.5 .. 

0.9 .. 

0.272 « 

Dog . 

8 

.. 7.1 .. 

1.3* .. 

— 

Cat . 

7 

... 9.5 .. 

- . . 

— 

Another comparissn may be given between human 

and cow’s milk :— , 

f .. 

Protein ... 

Fat .*.... 

Milk sugar . ■ 

1 . * 

Cow 

.... l 3.‘41 . 
... 3.65 
... 4.81 

Human 

. 1.52 
. 3.28 
. 6.50 
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This table accounts fo* the fact that undiluted cow’s 
milk is difficult of digestion for a baby; it has too 
high a protein content. To overcome this difficulty 
milk must be diluted, but this obviously throws out 
the proportion of milk and sugar, which have therefore 
both to be added to the diluted milk. A milk can be 
produced of roughly the same proportions as regards 
the three important classes of foodstuffs, but even 
then the milk is not the same ; the protein is different 
(though not very markedly) as regards analysis, and 
this is also true of the fats. Further, in the preparation 
of this so-called " humanised ” milk, no account is 
taken of constituents such as other nitrogen-containing 
compounds, and of salts. For instance, the calcium 
content is different in human and " humanised" 
milk, as is also, very noticeably, the iodine content. 
In the newly-born human the thyroid apparatus,— 
which throughout life is bound up with the iodine 
metabolism, and is essential for the growth and well¬ 
being of the* organism (absence of thyroid in the young 
leads to cretinism, and in the adult to myxoedema),— 
is very poorfy developed, and the 'growing child 
depends fos its supply of iodine upon the maternal 
milk, which contains it in sufficient quantity. In 
the newly bom calf, however, the apparatus is more 
developed and approximates very nearly in its iodine 
content, in proportion, to that of the adult, and iodine 
is therefore present in much* smaller quantity in cow’s 
milk. As t^e thyroid is scf essential for growth and 
its active constituent contains' iodine, we t may have 
here a very cogent reasdh fpr b^ieving that a cljjld 
fed on its mother’s rfiilk will ha\A a better start in 
life than one deprived of its norma^ quotient of iodine. 
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For all these reasons it is obviously of great importance 
for the well-being of the child that conditions should be 
such that the working mother should be able to feed 
it from the breast in the first months. 

Bearing in mind these fundamental physiological 
facts, there should be no difficulty in making arrange¬ 
ments such that those women who wish to remain in 
industrial employment through pregnancy, should be 
able to do so with benefit both to themselves and to 
their employers. 

In conclusion then it may be reiterated that there 
•seem to be no reasons from the physiological standpoint 
for any general and arbitrary limitation of women’s 
work in industry, and that when well fed and working 
under good conditions, women are well able to do 
hard physical work. The problems of fatigue are 
very similar for both men and women; but in view 
•of the shortening of the hours of work, the improvement 
of general conditions in factories, and the greater 
employment of labour-saving devices, it may be con¬ 
fidently and happily expected that such “ fatigue ’’ 
as is injurious to the individual will become less and 
less common, and that the efforts of kdentists will he 
more usefully employed in working out conditions 
which will add to the efficiency of the worker and lead 
to a greater output at less cost of work. 

To be well and sufficiently employed and to work 
usefully under wholesome' conditions,'are such great 
factors in the mainfenante of good physical health 
and in the Jiappiness of th$ individual, that it is indeed 
a ^tudy well vrorth irhile 4 to fin& conditions which will, 
allow of this for bvery individual, and for women 
no less than for niep. It is a problem in which we can 
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ask .and receive help fr<jm all those (and they are by 
far the larger number) who care for the health and 
happiness of the individuals of which a nation is made, 
and one which by co-operation between workers of 
all types, we can confidently hope will be well and 
satisfactorily solved. 



LECTURE X. 


The Practice of Industrial Welfare 

♦ 

and Health 


By Edgar L. Collis, M.D. {Oxon.). 

Talbot Professor of Preventive Medicine, Cardiff; 
late Director of Welfare and Health, Ministry of Munitions; 
and H.M. Inspector of Factories. 


Employers who have seen references to, or have heard 
well of the welfare movement may be hesitating to 
introduce it into their own establishments until they 
grasp clearly the end and object to be attained thereby, 
and the best way to embark upon it. Delay in such 
cases is not without its justification. Wisdom calk 
to look before you leap. Moreover nothing is harder 
to rectify than a half-hearted welfare-scheme which* 
has earned not the trust, but the distrust of the 
workers. At the same time the movement has now 
gained such impetus that the interests of industrial 
concord, health and efficiency in each establishment 
demand that action shall not be long delayed; the 
leap must soon be talocn, iqy greater danger may lie 
in procrastination. 

, The End to be Attained. 

The first point to establish is that there is need for 
the movement. Obey this is dear, the end to be 
*oa' 
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attained will be clear, viz.:—the removal of this need. 
Few employers have ever seriously set themselves to 
consider what is the relation of industry in general 
and their own industry in particular to the community ; 
or realized that modem developments, due to the 
invention of power-driven machinery, have introduced 
a complexity into the social state previously entirely 
unknown. In the beginning the one necessary occupa¬ 
tion was agriculture for the production of food, with 
other minor industries such as the manufacture of 
clothes and the building of dwellings as auxiliary 
trades. Industry existed then to serve the community 
and provide it with means for living as healthily as 
was then possible, with food to sustain life and with 
clothes and houses to protect against the weather. 
At the same time it reacted on those whom it served by 
stimulating to forethought in the use of their energies, 
and by drawing out their developing intelligence. 
Thus industry has been the ruling factor in determining, 
the physical and mental evolution of the human race.* 
Surplus industry which is wealth gave rise to social 
distinctions, and out of these in the course of centuries 
g^gw civilised communities ; at each stage the primitive 
purpose of industry became more and more overlaid. 
,In the last two centuries industry has become vastly 
more complex than ever before; and in the complexity 
i sight has practically been lost of the reason for its 
. existence, viz. :-r-to serve the community. It appears 
now as never before to protjde opportunities for those 
with sp ecial capasSty to acq uire prizes in the form of 

. * Writer* such u Rictrdm Adam pnith, tnd Buckle seem 

hardly to have appreciated Jhe priiArive purpose oi indusuy; Imd. 
so tailed to see. that nations were doomed to decay when they 
relegated industries to slave*. 
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material wealth; and there i? a tendency in seeking 
to acquire these prizes to forget they must not be won 
at the expense of the community or of a part of the 
community, or that prizes are only rewards for good 
scholars and not the end and object of education. 
Industry, while holding out these incentives, must 
remain the servant of the community; and not be 
converted merely into means whereby the few may 
amass wealth. The community, represented by the 
workers who form the great majority of the community, 
always objects when the primary purpose of industry 
is forgotten, viz.:—the provision of means for living 
as healthily as possible. 

A modem nation is made up of those engaged in 
its trades and industries; but trade after trade is 
accustomed to claim that the economic position of 
the moment is such that this purpose is difficult, if 
not impossible, of attainment if adequate profits are 
to be made. Yet unless traders and industries place 
first the purpose of their existence, and not + he prizes, 
the nation as a whole fails to be served by its industries, 
and becomes either an unwilling slave' dragging at 
the chafing manacles of ill-being or actively revol* > 
tionary. Modern industry wrought by progress on 
the anvil oi utility is a tool intended ioi welfareand 
the first duty each industry owes to the community 
is to provide for those whom it employs conditions of 

life ^ood as motet tat\s% m 

Few. it any. taaufr& with the conditions oi 
industrial lije will maintain Jthalt this duty has been 
placed fast and*befor^ the requirements of the prof®®? 
and "the machine. Where*the machine has required 
space, the worker «• has shared it : where "the process 
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has'required light, the .worker has been allowed it; 
where dust spoilt the product, the worker has breathed 
a clean atmosphere ; but the provision of space, light 
or clean air for the worker, as a delicate living organism, 
has not been a first consideration, and he has been 
expected to live where less delicate vegetable life 
would decline to exist. The first object has rather been 
to obtain output by some means or other; the second 
to make such minimum provision as would permit 
workers to carry on; and, if the establishment has 
been conducted on behalf of shareholders, the entire end 
has been to pay profits and dividends to some limited 
liability company of which it may justly be said “ it 
has no body to beat, no soul to save, only a mouth to 
fill.” The labour market has been full and the places 
of those who dropped out have easily been filled. An 
industrial establishment has been envisaged as a means 
for acquiring wealth for the few, often through the 
manufacture of luxuries to meet the demand of fleeting 
fancies, rather than a place where many spend their 
lives in useful production. As Burke wrote* when 
discussing tlie monks: 

"They are is usefully employed as if they worked 
from dawn to dark in the innumerable, servile, de¬ 
grading, unseemly, unmanly, and often most un¬ 
wholesome and pestiferous occupations, to which 
by the social economy so many wretches are 
inevitably doomed, ii'it were not generally per¬ 
nicious to disturb the natural fourse of things, and to 
impede, in any degfee.lt^e great wheel qf circulation, 
which is turned By the strangely ‘direct^ labour 

* Reflection* on the Revolution m fjrance. Selected work* 
of .Burke, Vol. 2, p. 190, Clarendon Pr^p. 
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of these unhappy people, I ^rould be infinitely more 
inclined to rescue them from their miserable industry, 
than violently to disturb the tranquil repose of 
monastic quietude. Humanity, and perhaps policy, 
might better justify me in the one rather than in the 
other. It is a subject on which I have often reflected, 
and never reflected without fleeing from it. I am 
sure that no consideration, except the necessity of 
submitting to the yoke of luxury, and the despotism 
of fancy, who in their own imperious way distribute 
the surplus product of the soil, can justify the 
toleration of such trades and employments in 
a well-regulated state.” 

To-day, however, the discovery has been made that, 
if the matter is only looked at from the material point 
of view of profit and loss, healthy and contented 
workers give a better return for wages paid than can 
be got by the most careful attention to shafting and 
lubrication ; this is comparatively a new discovery. 

The introduction of power-driven machinery was a 
shock to the system of industry built up as it was on 
countless generations of manual labour | arid, while 
the shock was fresh and intense, while the possibilities 
of this new thing were being investigated and examined, 
while the inanimate machine was being discovered 
and developed, much may be forgiven. That time is 
now by; machinery will be further developed, but its 
value is known; industry‘has studied’ the machine 
and must now turn lb hen neglected children. The 
present era, r when compared ftoith the'pJst 150 years 
will un^pubtedfy beVmarked«fot the discovery and 
study of the power and capacity of the living worker; 
and just as in the "p^rtt every industrial establishment 
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has .maintained its engineering department, so in the 
future it will maintain its human department. For in 
very truth the worker is greater than his machine. 
It is to this human department that the name of 
" Welfare ” has been attached ; some dislike the name 
and prefer to call it the "employment ” or "labour ” 
department, but the exact term used is unimportant 
so long as what it stands for is understood. 

This department is required to study the workers 
individually and severally as living, thinking beings; 
and the end it has to attain is (i.) to obtain a healthy 
and contented personnel, and (ii.) to maintain it in 
health and contentment. This end should be attained 
primarily that the industry may justify its existence to 
the community, and secondly that it may receive good 
and efficient service from fhose it serves. In this way 
some action would be taken to deal with one reason 
"their lives should be so long and their wages so small, 
their lives so dull and colourless, and their opportunities 
of reasonable rest and recreation so few ” ; and thus 
the British workman may be able to live a life worthy 
of his great citizenship, and be enabled to give of his 
bast to mqintaih for the nation in peace the position 
he has won for it in the War. 

The §tatus of a Welfare and Health 
Department. 

While the establishment’ of a Welfare Department 
is strongly urged ,as a necessary development of modern 
industry, it i^ as strofigljl urged that this, step should 
not be taken unless *wi»le-hearjedly. * The gnanager 
must be prepared to give the new department, however 
small a beginning is made, full s^tas on his staff with 
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direct access to himself; anything less is to qoun 
failure. If he is content to appoint some one or otha 
with no definite authority to do something indefinite 
who without reference to himself can be overruled by 
foremen or assistant engineers, he will rue the day 
he dabbled in welfare. He must recognise welfarf 
as an important factor, and treat it as such; as £ 
bridegroom treats his bride ; as something delightfully 
necessary to life that has come to stay ; with definite 
duties and responsibilities concerning which he is nol 
competent to judge, but is required from time to time 
to support with his authority. He must be prepared 
to give honour and assistance if he expects tojreceive 
invaluable help and allegiance ; otherwise he had bettei 
remember "Punch’s ’’ advice to those about to marry 

He may decide while the new department is finding 
its feet, to entrust to it only part of the duties he intends 
shall finally be undertaken; but at each stage as he 
gives duties he must give sufficient authority. As h< 
passes on into expert hands responsibilities, he has nc 
time, and possibly no aptitude for undertaking, th< 
weight on his shoulders should lighten agreeably 
but he will only add to his worries if he ^ttempts^c 
delegate responsibility without the power to carry it 

The Personnel of a Welfare and Health 
Department. 

Workers are human beings with a psychological a; 
well as a physiological side; and t£ey must not be 
provided fqr as though thdy Were so many animak 
(although the provision made fbr, and care taken oi 
domestic a n i m als, such as pedigree stock, race-horses 
and pet dogs is ofted far in advance of what in some 
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factpries is thought necessary for workers). The new 
department must take cognisance of both sides; but 
as the sides overlap, they cannot be dissociated in 
the personnel. Social workers are required on the 
psychological side, and medical workers on the physio¬ 
logical ; but the social workers should have knowledge 
of the rudiments of physiology and sanitation; and 
the medical of social science. Generally the social 
side is entrusted to officers known as welfare super¬ 
visors, welfare superintendents, labour superintendents, 
or, in the case of boys, apprentice masters; and the 
physiological side to medical officers, trained nurses, 
dentists, and canteen superintendents. A factory 
employing some thousands of workers, composed of 
adults and juveniles, males and females, requires on 
the staff of its welfare department:— 

1. Welfare supervisors for women and. girls.* The 
following scale may be a guide :— 

up to 300 workers, one welfare supervisor, 
a further.300 workers, one assistant ditto; 
a further 450 workers, a second ditto, ditto; 
a furthe# 600 workers, a third ditto, ditto; 

*Jotal 1,650 "women and girls, one senior welfare 
supervisor and 3 assistants. After this number one 
assistant should be added for every 600 workers. 

2. Welfare supervisors or apprentice masters for boys : 

up to 100 boys, one welfare supervisor; 

a further 200>boys, one assistant ditto; 
a further 350 boys, a seaond ditto, ditto; 
a further 506 boys, a third ditto, ditto., 

Total 1,150 boys," one^senicr welfare supervisor 

* The scales given are only intencfed as practical suggestions 
mad not as rigid rules. * ' 
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and 3 assistants. After this number one assistant 
should be added for every 500 boys. 

3. Welfare Supervisors for men. These officers are 
usually combined with those acting for boys; and in 
such cases the scale suggested in the case of women and 
girls may be taken as a guide. Examples of officers 
acting for men only are not yet sufficiently numerous 
to base a scale upon. 

4. A Medical Officer, preferably acting whole-time ; 
and, if the great majority of the workers are female, 
preferably a woman ; but great value can be obtained 
from the part-time service of a local practitioner as 
will be pointed out later. 

5. Trained Nurses in charge of the ambulance station. 
The number required will vary with the frequency of 
minor injuries which is greater in some industries, 
such as engineering and woodwork, than in others, 
such as weaving and clothing. Where there are 
separate ambulance rooms for males and females, there 
should be a nurse in charge of each ; and, where night 
work is carried on, a separate nursing staff is required 
for the night shift. Probably one or other "nurse, as 
the number of males or of females predominates, v*H 
require an assistant. 

6. A dentist who should attend during working hours 

on one or more days each week. • 

7. A Canteen Superintendent who will of course have 
his own staff of cooks and *attendants. * He should be 
recognised as an officer of* the Welfare Department. 

►WelLure Committee. 

An important paft of welfare organisation is a 
committee of the'workers elected by themselves; it 
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should be representative of all classes of labour 
employed, male and female, and of each shop; and 
should meet periodically under the chairmanship of 
the welfare supervisor. Such a committee may con¬ 
veniently be called into existence to assist in the 
selection of a welfare supervisor, medical officer, or 
canteen superintendent; three or four suitable persons 
selected from candidates for the post may be submitted 
to the committee from whom to make the final selection. 
In this way the sympathies of the workers are engaged 
from the beginning, a matter of the utmost importance ; 
for no welfare scheme can be a success which does 
not receive the support and co-operation of those for 
whom it exists. Other branches of works management 
are intended in the first place to benefit the business 
carried on, and the workers only benefit through their 
success; welfare on the other hand is intended first 
to benefit the workers, while the business only benefits 
indirectly through them. For this reason the workers 
should be galled in to assist in the direction of any 
welfare scheme. Through such a committee an 
ambulanch cdtps and shop committees for accident 
pc$vention pan be organised ; a sickness and emergency 
fund raised and administered; entertainment and 
sports committees appointed; canteen complaints can 
be discussed and remedied. The welfare supervisor 
can refer to it difficult cases trenching on trade union 
prerogatives; and should have the power of vetoing 
discussion on any matter which the manager considers 
outside the functions "of -the committee. Grievances 
of the most diverse land, real ai^d imaginary,^can be 
settled by it. Indeed a strong welfare committee is 
invaluable. (, 

>♦— 
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Even juveniles can be orgqpised to assist. At, one 
factory this has been effected in a novel way bj 
forming a parliament to which every twenty-five 
juveniles elect a member; these members in their turn 
elect a cabinet of ministers. (The prime minister 
might be a member of the main welfare committee). 
The parliament is re-elected somewhat frequently, 
namely every quarter; and parliamentary procedure 
is adopted at meetings. Several useful proposals 
have been obtained in this way. At first such a 
parliament might require the welfare supervisor to 
act as speaker. 

Duties of Welfare and Health Staff. 

The scope of the activities of a Welfare Department 
is of paramount importance and should be defined as 
accurately as possible. At the start advantage may 
be gained by restricting action to matters which have 
previously been left unattended to; thus friction may 
be avoided arising out of the innate conservatism of 
those accustomed to carry on in their ofrn old way 
and suspicious of any innovation. Lately as tfie depart¬ 
ment settles down and becomes accepted the field of 
action can be enlarged. The manager must deflffle 
for himself the start to be made and the moment for 
enlargement. During the War the Welfare and Health 1 
Department of the Ministry of Munitions thought it 
advisable to issue suggestions relating to the work of 
Welfare Supervisors ?s a guide to employers; and, as 
these remain of value, the£ are, reproduced here.* 

• The following publications Should, also be consulted:— 

,(i.) f Welfare Supervision., Memo. No. a. Health ol Munition* 
Workers’ Conwiittee. Government Printing Office. 

(ii.) Handbook .for Apprentice Masters. Ministry of Labour. 
Government ^Printing Office. 
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MINISTRY «OF MUNITIONS. 

Duties of Welfare Supervisors for Women. 

(Sometime! called Employment Superintendent!). 


Note. —It is not suggested that all these duties should 
be imposed upon the Employment Superintendent 
directly she is appointed. The size of the Factory 
will to a certain extent determine the scope of her 
work, and in assigning her duties regard will of 
course be had to her professional ability to cope 
with them. 


The experience which has now been obtained in 
National and other Factories making munitions of war 
has demonstrated that the post of Welfare Supervisor 
is a valuable asset to Factory management wherever 
women are employed. Through this channel attention 
has been drawn to conditions of work, previously 
unnoted, wfiich were inimical to the well-being of those 
employeck The following notes have, therefore, been 
prepared for the information of employers who have 
not hithertb engaged such officers, but who desire to 
know the position a Welfare Supervisor should take 
and the duties and authority which, it is suggested, 
might be (felegated to her. 

PosijioN.e 

• It has generally Men *|ounti convenient that the 
Welfare Supervisor slfouM £e directly* responsible to 
the General Manager, and shoul* be given a definite 
position on Ae managerial staff in^ connection with the 
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Labour Employment Department of the Factory. 
She is thus able to refer all matters calling for attention 
direct to the General Manager, and may be regarded 
by him as a liaison between him and the various 
Departments dealing with the women employees. 

Duties. 

The duty of a Welfare Supervisor is to obtain and to 
maintain a healthy staff of workers and to help in 
maintaining satisfactory conditions for the work. 

In order to obtain both a satisfactory staff from the 
point of view of health and technical efficiency, it has 
been found to be an advantage to bring the Welfare 
Supervisor into the business of selecting women and 
girls for employment. 

I. The Obtaining of a Healthy Staff. 

Her function is to consider the general health, 
physical capacity and character of each applicant. 
As regards those under 16 years of age, she cotjld obtain 
useful advice as to health from the Certifying Surgeon 
when he grants Certificates of fitness'. The Manage¬ 
ment can, if they think fit, empower her to refer for 
medical advice to their panel Doctor other applicants < 
concerning whose general fitness she is in doubt. The 
selection of employees furnishes the Welfare Supervisor 
with a valuable opportunity for establishing a personal 
link with the workers. « 

Her function is IhuS ccgfcerned with selection on 
general,grounds, whjie ttye Actual engaging of those* 
selected may be caxrfra out by thfe Overlo 9 ker or other 
person responsible ift the technical side of the work. 
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In tfds way both aspects of appointment receive full 
consideration. 

The Management may find further that it is useful 
to consult the Welfare Supervisor as to promotions 
of women in the Factory, thus continuing the principle 
of regarding not only technical efficiency but also 
general considerations in the control of the women in 
the Factory. 

II. The Maintaining of a Healthy Staff. 

The Welfare Supervisor should ascertain what are the 
particular needs of the workers. These needs will then 
be found to group themselves under two headings:— 

(а) Needs within the Factory—Intramural Welfare. 

(б) Needs outside the Factory—Extramural Welfare. 

INTRAMURAL WELFARE. 


I. Supervision of Working Conditions. 

The Welfare Supervisor may be made responsible 
for the fcfllowfng matters :— 

.{§) General behaviour of women and girls inside the 
factory .—While responsibility for the technical side of 
the work must rest with the Technical Staff, the 
Welfare Supervisor should be responsible for all 
questions of general behaviour. 

(b) Transfer .-*-The Welfare Supervisor would, if the 
health of a woman was affect&i by the particular 
process on which* she*is engaged be allowed, after 
.having consulted the Foreman ccmcemed, to ^uggest 
to the Management the posSbiliw of traasfer of the 
woman to wdtk more suited to the'stzrte of health. 
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(c) Night Supervision. — The Welfare Supervisor 
should have a deputy for night work and should herself 
occasionally visit the Factory at night to see that 
satisfactory conditions are maintained. 

(d) Dismissal. —It will be in keeping with the general 
suggestions as to the functions of the Welfare Super¬ 
visor if she is consulted on general grounds with regard 
to the dismissal of women and girls. 

(e) The maintenance of healthy conditions. —This 
implies that she should, from the point of view of the 
health of the female employees, see to the general 
cleanliness, ventilation and warmth of the Factory 
and keep the Management informed of the results of 
her observations. 

(/) The provision of seats. —She should study working 
conditions so as to be able to bring to the notice of the 
Management the necessity for the provision of seats 
where these are possible. 

II. Canteen. 

Untess the Factory is a small one it would hardly 
be possible for the Welfare Supervisor to manage the 
canteen. The Management will prebably prefagjto 
entrust the matter to an expert who should satisfy 
the Management in consultation with the Welfare , 
Supervisor on the following matters :— 

(1) That the Canteen provides all the necessary < 
facilities for the womeni workers; /.hat is to say,« 
suitable food, rapidly anc^ punctually served. 

(2) That^ Canteen facilities are provided when neces¬ 
sary for the womeAbefore they begin work so that no, 
onfc need start workTwithbut having taken food. 

(3) That the Canfien is as restful and as comfortable 
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as possible so that it serves a double purpose of 
providing rest as well food. 

III. Supervision of Ambulance Rest Room and 

First Aid. 

While not responsible for actually attending to 
accidents, except in small Factories, the Welfare 
Supervisor should work in close touch with the 
Factory Doctor and Nurses. She should, however, be 
responsible for the following matters:— 

(1) She should help in the selection of nurses, who 
should be recognised as belonging to the Welfare staff. 

(2) While not interfering with the Nurses in the 
professional discharge of their duties, she should see 
that their work is carried out promptly and that the 
workers are not kept waiting long before they receive 
attention. 

(3) She should supervise the keeping of all records 
of accident and illness in the Ambulance Room. 

(4) She should keep in touch with all cases of serious 
accident or illness. 

It would further be useful if she were allowed to be 
kept in touch, with the Compensation Department 
inside th i Factory with a view to advising on any 
cases of hardship that may arise. 

IV. Supervision of Cloak-rooms and Sanitary 

Conveniences. 

The Welfare Supervisor should be held responsible 
for the following matters 

(1) General, cleanlinessJ 

(2) Prevention of* Loitering. 

(3} Prevention of Pilfifing. 
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The Management will decide what staff is necessary 
to assist her, and it should be her duty to report to the 
Management on these matters. 

V. Provision of Overalls. 

The Welfare Supervisor should have the duty of 
supervising the Protective Clothing supplied to the 
women for their work. 

EXTRAMURAL WELFARE. 

The Welfare Supervisor should keep in touch with 
all outside agencies responsible for :— 

(1) Housing. 

(2) Transit facilities. 

(3) Sickness and Maternity cases. 

(4) Recreation. 

(5) Day Nurseries. 

In communicating with any of these agencies it will 
no doubt be preferable that she should do ,so through 
the Management. 

III. Records. 

A. The Welfare Supervisor should for the purpose 
of her work have some personal records of every woman 
employee. A card-index system is recommended. 

B. The Welfare Supervisor should have'some way 
of observing the health in, relation to c the efficiency 
of the workers, and if c the Management approved this 
could be done: 

(a) By allo,wingVher to'£eep in touch with the 

Wages department,), Sht could then watch the rise 

and fall of waggs lamed bv individual employees 
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fibih the point of view that a steady fall in earnings 
iriay be the first indication of an impending break¬ 
down in health. 

(b) By allowing her to keep in touch with the Time 
Office she should be able to obtain records of all 
reasons for lost time. From such records information 
can be obtained of sickness, inadequate transit and 
urgent domestic duties, which might otherwise not 
be discovered. 

(c) By keeping records of all cases of accident and 
sickness occurring in the Factory. 


MINISTRY OF MONITIONS. 


Scheme ot Welfare Supervision for Boys. 


The suggestions contained in this memorandum are 
founded ort the experience of employers who have in 
actual operation the whole or part of the scheme. 
Nothing is suggested that has not been proved to be 
successful fin its results. 

The essence of the scheme lies in placing on some 
member of the staff the responsibility for the general 
well-being* of the boys. 

In large firms there is enough work to occupy the 
whole time of an officer. , 

In smaller, firms yari&ts alternatives^ have been 
adopted:— 

(1) The services of an officer (jare shared by two or 
more firms. 
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(2) An officer already on the staff is given Special 
duties as regards the boys. 

(3) An officer is specially appointed, but has placed 
on him other duties in addition to those connected 
with the supervision of the boys. 

Duties. 

Among the duties performed by such an officer the 
following are the more important of those usually 
placed upon him :— 

Engagement. 

(1) He will keep in touch with the Employment 
Exchanges and the Special Advisory Committees 
frequently attached to such Exchanges. In this way 
he will secure valuable information relating to the health 
and school career of the boy. 

(2) He will interview boys and parents, explain to 
them the nature of the work and the importance of 
good timekeeping, and will take up references. 

(3) He will arrange for suitable boys to be brought 
before the Heads of Departments who will decide 
whether the boys shall be engaged. Iq some cases the 
actual engagement is left to him. 

(4) He will see that an Engagement Form is filled 
up; and, in the case of indentured apprentices, cany 
through the indenture. 

(5) He will, especially duping the firsj weeks of em¬ 
ployment, keep in close touch with the boy, and assist 
him in the various difficulties vhich'confront a boy 
on first entwine industry. *1je jsill consult with the 
foreroair as to the sujkabilky of the boy for the work 
on which he is engaged. 
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, Progress and Discipline. 

(1) He will receive reports from foremen on the boys' 
progress ; will consider complaints, and, in the event 
of threatened dismissal, will see the boy before a 
decision is reached. (In no case have the Department 
discovered any evidence to show that foremen resent 
this procedure). 

(2) He will see the boys from time to time and afford 
them opportunity of making complaints to him. 

(3) He will send reports to parents on the boys’ 
general progress, wages, and timekeeping; and 
occasionally visit their homes. 

(4) He will discuss with Heads of Departments 
schemes of transfer, promotion and training. In 
the case of indentured apprentices he will see that 
undertakings are carried out. 

Continued Education. 

(1) He will consider schemes for securing attendance 
at Continuation Classes. 

(2) He* will offer inducements to secure regular 
attendance.. 

(3) He will discuss with the Education Authority:— 

(a) The question of technical training in the 

cases of boys who are learning a trade. 

(b) The question of general education of other boys. 

(4) He will obtain from the head of the school, 
reports on thp boys’ progress and attendance. 

Health. 

(1) He will endeavoji* to b&ome # acquainted with 
the information contained in *£e report of the School 
Doctor. • 
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(2) He will be present at the medical examination 
of the boy at the factory, 'and note the doctor’s 
recommendations. 

(3) He will give special attention to ailing boys and 
cases of sickness, and endeavour to ascertain the cause. 

(4) Where lodgings are in demand, he will keep a 
list of suitable lodgings. 

(5) He will endeavour to secure that the boys obtain 
suitable food; and may be made responsible for the 
general supervision of the canteen and messroom, 
and for the arrangements for heating carried food. 

(6) He will be responsible for seeing that boys 
obtain First Aid in case of accident; and may be 
entrusted with the duty of supervising the First Aid 
equipment. 

(7) He will encourage boys to use overalls ; will see 
that the washing and sanitary arrangements are 
adequate and in good condition, and will supervise 
order and decency in their use. 

Thrift. 

He will be responsible for the initiation and carrying 
out of Thrift Schemes, as for example :• ± - 

(1) By the voluntary stoppage of a certain weekly 
sum horn wages. 

(2) By weekly collection. 

(3) By payment of good conduct bonus to the boys’ 
credit. 

Recreation. 

(1) He wilf be responsible for. organising outdoor 
games^ and for die management of a recreation room, 
if such exists. 



INDUSTRIAL ADMINISTRATION 221 

(2) He will consider the question of forming a Cadet 
Corps or Scout Troop. 

Records. 

He will keep systematic records of each boy. 


Medical Officer. 

The value of medical officers is rapidly coining to 
be more and more recognised. The duties entrusted 
to them, which vary widely at different factories, 
may be grouped under two headings: (i.) the preven¬ 
tion of disease, or, as it should rather be called, the 
preservation of health, and (ii.) treatment of injuries 
and illness. 

The preservation of health.—(a). The medical officer 
should examine all applicants for work before engage¬ 
ment ; note the presence of physical defects; and 
advise as to any treatment required, and as to the 
suitability .of the candidate for the employment pro¬ 
posed. ft). He should periodically (say quarterly 
if employed part time) inspect and report on the 
hygienic conditions of each workplace, as regards: 
ventilation; temperature; lighting, both natural 
(e.g., cleanliness of windows), and artificial (e.g., posi¬ 
tion and ^sufficiency of illlmination); freedom from 
dirt and refuse; condition of cloakrooms, lavatories 
and sanitary atcommodatibn ; and the wholesomeness 
of the food suppjjed in the canteen, (c). At those visits 
he should also exanfine^the *lo^ time and sickness 
records ; note the gehertl Ijealth of tlte workers ; the 
existence of unhealthy posture^*; the prevalence of 
spitting ; the use of suitable working clothes. 
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The treatment of injuries aijd illness.—The medical 
officer should visit the ambulance room daily to see 
cases retained for him by the nursing staff, (a) Illness. 
Here, except in so far as he may be the accepted 
panel doctor for some of the workers, action should be 
restricted to such first-aid treatment and to such 
minor complaints as can be dealt with at the ambulance 
room, and to advising workers when to consult their 
own medical attendant. ( b) Injuries. Here more may 
reasonably be undertaken. An injury must receive 
immediate treatment, and advantage is gained if the 
line adopted is carried through. The majority of 
injuries can be dressed and re-dressed by the medical 
officer or by the nurses under his direction at the 
ambulance room until healed ; while unless this officer 
happens to be also a rival practitioner, panel doctors 
do not usually object to his attendance on more serious 
cases of injury in their own homes. Experience has 
shown that this plan ensures more rapid healing with 
a saving of pain and suffering and of much lost time. 

Medical service may be arranged for in various ways 
from whole-time to periodical visits. At large en¬ 
gineering factories employing 3,000 worker? or more, 
whole-time service is required to carry out the duties 
detailed above; at such a factory, apart from examining 
new-comers, the medical officer would probably see 
some 75-80 patients a day, most of whom would 
otherwise to their detriment not receive medical 
attention. At a rather smaller factory with an 
efficient mining stafj, a daily visit at a definite time 
by a Ipcal practitioner may 'be sufficient. Small 
factories, especially if'carrying on work not associated 
with an undue prevalence of minor injuries, such as 
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tailoring or dressmaking, may retain the services 
of a doctor to make quarterly inspections and 
come at such other times for examining new comers 
or attending cases of emergency as may be required. 
Remuneration for part-time service may reason¬ 
ably be made by capitation based on the number 
employed. 

Whatever decision be arrived at as to the extent 
to which at first medical services shall be retained, 
the important matter is to recognise that a Welfare 
Department without a medical officer is like the play 
of Hamlet without the Prince of Denmark; and 
that the value of his services to the industry soon far 
outweigh any salary he is given. While, however, 
this is so, only a few practitioners will to-day be found 
fully equipped with the knowledge required to fill the 
post of factory medical officer; and managers must be 
prepared to allow time for gathering knowledge through 
experience, and to encourage attendance at post¬ 
graduate courses where special instruction is given. 
Occupational medical service is to-day in its infancy; 
but it is bound to become one of the most important 
branches qf th£ practice of medicine in the future. 
The influence occupation exerts upon general health 
is undoubted; as Sir James Paget put it “ fatigue 
t has a larger share in the promotion or permission of 
disease than any other single casual condition you 
can name.” Tet to-day the doctor knows but little 
of the occupations of his^patiefits, which are carried 
on behind factory tfalla or * underground in mines 
where he never enters* Ho\y can he give sound advice ? 
The doctor of 200 years ago was* better placed so far 
as knowledge went of how his patients spent their 
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lives—for the most part at some open-air occupation 
or at some home industry. 

The Nurse. 

No part of the Welfare Movement met with more 
ready acceptance than the work of the factory nurse. 
Her advent has been synchronous with the provision 
of ambulance stations and rest rooms. Intended 
originally for the first-aid treatment of injuries, 
these stations are found to possess a far wider 
function when presided over by a capable trained nurse. 
Apart from dealing with burns, cuts and abrasions, 
eye injuries, and sprains, treatment is sought for colds, 
coughs, eczema, chilblains, sore throats, warts, head¬ 
ache, indigestion, varicose veins, venereal trouble, 
boils and even dog-bites. Nor are the workers the 
only persons who attend at the ambulance stations, 
for members of the clerical staff and even the manager 
himself may be found seeking relief. Nurse becomes 
the friend of all, and is the most communal institution 
in the factory. Her duties are (i.) to attend during 
working hours, including meal times; (li.) to render 
first-aid to all who come; (iii.) to arrange first-aid 
organisation so that no injury, however apparently 
trivial, escapes treatment; (iv.) to inform the Welfare 
Department of cases requiring home visitin^and help; 
(v.) to keep careful records of every case (a card-index 
system should be used wife different •coloured cards 
for surgical, medical dnd dental cases}; (vi.) to work 
under the medical oficar, and collaborate with outside 
medical service* Great advantage may be got from 
consUlting the out-patient department of the local 
hospital or the panel doctors as to treatment; an 
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instance will indicate ttje method. The patient is sent 
with a note “I am anxious about this inflamed finger. 
Please advise.” The house surgeon replies " The 
case is a whitlow which has been lanced. Fomenta¬ 
tions every four hours, send to be seen again in four 
days.” Long waiting in the out-patient department 
is thus avoided, and continuous careful supervision 
ensured; in many cases work may not even have to 
be suspended. 

The work of an ambulance station may be gathered 
from such figures as the following : at a factory employ¬ 
ing over 8,500 males and 2,000 females, 57,649 cases 
were treated in nine months; at another employing 
1,100 males, 380 females and 235 boys, there were in 
two months 1,787 surgical and 2,143 medical atten¬ 
dances. The proportion of medical to surgical cases 
varies greatly at different factories, and was at another 
factory 600 medical and 1,416 surgical; but the out¬ 
standing feature is the amount of medical work which 
has come light. There can be no doubt that work 
on this scale must go far towards oiling the human 
wheels of influstry. 

Jhe cos^ entailed varies in the amount of treatment 
given; for instance some factories wisely allow expensive 
drugs such as cod liver oil and malt to be issued. 
Some ide^can be gathered from three instancesAt 
one factory employing 2,500 workers, the annual 
expenses were* about 2s. *a head; at smother with 
1,500 workers, 4s. a head* and at a third (where the 
ambulance rodnfhad eost*£400«to i>uild and equip) with 
900 workers, 5s. 5d * a «bead. The above, however, 
are war-time figures? and must be taken as an under¬ 
estimate at‘present prices. 
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The Dentist. 

The value of a dental clinic on the premises is 
considerable. Hospital dental departments are sel¬ 
dom open in the evening; and even practising 
dentists do not always attend their consulting rooms 
at times convenient to operatives. Long waits occur 
in either case ; and the necessary visit to the dentist— 
never a pleasant one—is postponed indefinitely. At a 
works’ clinic dental treatment advised by the nurse 
or medical officer, especially for juveniles seeking 
engagement, can be expeditiously carried out. The 
attendance of a qualified dentist for an hour or so can 
usually be easily obtained on one, two or more days 
a week as required. The necessary equipment which 
can be kept in the ambulance room costs about £100; 
and arrangements can be made for the workers to 
pay by instalments from wages for treatment received. 
In some cases the dentist is paid a retaining fee, and 
all extractions are free, but stopping, crowning and 
dentures are charged for. 

The Canteen Superintendent. 

Energy cannot be put forth by the human frame 
in the form of work unless energy has first been 
introduced in the form of food, any more than 
a motor car can be run without petrol or a* 
locomotive without coal. Living beings differ from 
i n a n i m ate machines ia requiring a constant supply 
of energy mjrely to jnahitaip life even when no work 
is being done. , When work*is done this supply must 
be increased ia proportion to the amount of work 
done. The function of an industrial canteen is to 
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ensure that at least a proportion of the daily amount 
of energy required is supplied in wholesome form and 
in cheerful surroundings; and the duty of the Superin¬ 
tendent is to effect this purpose economically. Differ¬ 
ent processes call for different output of energy; and 
the demands and tastes in food by the workers will 
be found to vary accordingly. The Superintendent 
should watch closely the tastes of the workers and 
meet them as far as possible. At the same time he 
must set his face against meals inadequate in amount 
and unwholesome in kind chosen foT the sake of 
misplaced economy. The wage-earner who half starves 
herself on bread, pickles and tea in order to support 
others soon loses health, ceases to earn wages, and 
requires support herself. The Superintendent should 
watch what is going on and inform the Welfare 
Supervisor accordingly. He should possess a know¬ 
ledge of the energy value of the various articles of 
food, and of the balance which should be maintained 
in the meny between proteids, fats and carbo-hydrates; 
and should understand the difference between providing 
an adequate dietary for manual labourers, which 
requires qprefuJ and constant study, and that of 
ordinary restaurant catering. The popularity of the 
canteen is the best indication of his success; and its 
unpopulaqjty of his failure. High prices, required to 
make the accounts balance, may be adduced to explain 
failure; but prices within* reason are seldom objected 
to when the food is rightly balanced, and well cooked 
and served. Hie Superintendent should always arrange 
the best possible servifce and table equipment; flowers 
and clean table cloths call for good manners andLlean 
hands; dirty tables and benches*with second-class 
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crockery are productive of horseplay, breakages and 
pilfering. Give the workers a canteen to be proud of, 
and the canteen will soon be proud of its workers. 


Research Work. 

The duties stated above must bring the staff of a 
Welfare and Health Department up against problems 
of which they know no solution. Let them then seek 
diligently for a solution; and not be content with 
accepting some conclusion which seems probable, for 
not thus has progress been made; but by a careful 
and painstaking enquiry. The keeping of detailed 
records has been recommended throughout the work; 
not just to inculcate business methods, but to provide 
material for investigations. Each member of the staff 
will be well advised always to have in hand some 
special inquiry ; the causes of lost-time ; the prevalence 
of accidents; the effects of different types of work 
upon (i.) the physiological functions of women; (ii.) the 
height and weight of juveniles, (iii.) eyesight, (iv.) hear¬ 
ing ; a study of seats in relation to work; the spread 
of infectious complaints, such as colds and influenza; 
the occurrence of eczema; the effect of recreation on 
work; the occurrence of septic wounds; the extent of 
and reasons for labour turnover; are sqjne among^ 
many things calling for investigation. Each enquiry 
entails reading what is already known "on the subject, ' 
and so widens the enquirer’s knowledge and outlook, 
and helps Him to acquire f».or£ Each enquiry com¬ 
pleted,, helps "on the i\exf. 'A modem industrial, 
establishment is in'reality a ready-made laboratory 
where the human frame is subjected to experimental 
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conditions; and it is the function of the department 
to study the results ; just as it is of the engineering 
or chemical departments to study the behaviour of 
machinery and the reactions of processes; and not 
to proceed by rule of thumb. Nothing should be taken 
for granted, everything should be proved ; no subject 
is too small to look into. 

"Although the acquisition of fresh knowledge is the 
necessary precursor of every step in social progress, 
such acquisition must itself be preceded by a love of 
inquiry, and therefore by a spirit of doubt; because 
without doubt there will be no inquiry, and without 
inquiry there will be no knowledge. For knowledge 
is not an inert and passive principle, which comes 
to us whether we will or no ; but it must be sought 
for before it can be won ; it is the product of great 

labour, and therefore of great sacrifice.They 

who do not feel the darkness, will never look for 
the Tight."* 

A department in which no inquiries are being made 
must soon become retrogade and behind the times. 

The Limitations of Welfare and Health Work. 

The scope of work which has been sketched is wide ; 
but, that friction may be avoided through too jealous 
• workers Stepping outside and invading the province 
of others, something must be laid down as to the 
limits of the s*phere of activity. These limits are set 
on two sides,, one by technical control, and the other 
by trade union worl^. 

- v ;- r —- 

* History ol Civilifetion in Englind. H. T. Buckle. Voi- 

i, ch. vn. * 
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The technical side of management upon which .all 
industrial processes depend has certain definite duties 
in reference to which it must be paramount; it is, 
moreover, first in the field and naturally resents the 
intrusion of a new comer. Most welfare and health 
work lies clearly outside these duties. But overlapping 
is bound to occur; the provision of seats during work, 
the interpolation of rest pauses, the wearing of overalls, 
adequate lighting, reasonable temperature, are all 
instances where the technical side may object to 
alterations. Courtesy and wisdom suggest that in 
any case of doubt the new comer should give way; 
moreover let him remember he has yet much to learn 
about industry and about his own craft. The scope 
for work is wide enough to leave controversial matters 
alone until the confidence of the technical side has been 
won, and combined action can be taken. It is a mistake 
to force innovations on the unwilling who have power 
to ensure their failure. The golden rule to-day must 
be " in case of doubt defer to technical control.” 

Trade unions claim a certain scope of work which 
may be summed up as control of wages and hours of 
work. The beneficial effects of their activities in tjjie 
past cannot be gainsaid; indeed, it may be looked 
upon as the very foundation of welfare work. When 
operatives were overworked and underpaid welfare 
had no place; recreation is useless to the tired and u 
overworked; and good canteens to Chose with no 
money to buy food. The faring of wages is no part of 
the duty of dhe new,department; but it must obtain 
a thorough grasp of the wa^e system, however compli¬ 
cated, In vogue at the factory, so that explanations' 
can be given to the operatives who, not infrequently, 



INDUSTRIAL ADMINISTRATION 231 

are. unable to understand it and suspect a grievance 
when no grievance exists. The past history of the 
trade union movement should be carefully studied; 
and all doubtful and borderland matters should be 
referred to the Welfare Committee or trade union 
representatives. But care must be exercised that 
the Welfare and Health Department does not become 
an intermediary in trade union disputes, else it will 
be ground to bits between the upper and nether mill¬ 
stones of capital and labour. 

Summary. 

Welfare and health work is needed to lubricate the 
wheels of the living machinery of industry. 

It must be given a status commensurate with its 
importance. 

It requires a department of experts acting in close 
touch with the workers. 

The duties of the department should be carefully 
defined, afld include activities both inside and outside 
working hours. 

Constant inquiries and investigation are a necessary 
pirt of the work 

Every effort must be made to avoid trenching on the 
established prerogatives of technical control and of 
trade unfcnism. 



PART V. 

LECTURE XI. 


Industrial Research 


By A. P. M. Fleming, O.B.E., M.Sc., M.I.E.E. 


Industrial development, which arises from the 
application of new knowledge, was in its earliest stages 
accomplished by the knowledge derived from the every¬ 
day experience of the workers. With each stage of 
development the need for further knowledge becomes 
more marked, and the search for this knowledge 
becomes increasingly exacting. In the most complex 
industries progress is only maintained by a systematic 
search for, and application of knowledge, embodying the 
most up-to-date advances in scientific discovery. It 
is the function of the research worker to-proVide this 
new knowledge. ( 

Considerable confusion still exists as to the meaning 
of the terms “pure science research” and “industrial 
research.” The difference is not one of method but 
of motive, arising as it does entirely through the differing 
aims pursued. In the conduct of pure research, the 
scientist aims simply nt enlarging the boundaries of 
existing knowledge, ( wl^erea^, the industrial research 
worker always t has as an* objective some definite 
application in industry of the knowledge he seeks. 
The pure science r^earch worker is always the pioneer. 
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He reveals and explores the hitherto unknown territory: 
the industrial research worker proceeds to develop 
the resources of the territory thus disclosed rendering 
them valuable through the manufacturer to the 
community in general. The pure scientist, the indus¬ 
trial research worker, and the manufacturer are all 
interdependent portions of a system which enables 
some discovery to be rendered of service to mankind. 

The early researches of Faraday in electricity and 
magnetism laid the foundations for the whole of 
modem electrical engineering practice. The progres¬ 
sive investigations of coal-tar products have led to 
the supply of a whole range of previously unknown 
dyes, drugs, and high explosives. 

While, however, the industrial research worker 
develops the knowledge disclosed by the pioneer in 
pure science, the application of his efforts is often 
arrested until corresponding advancement in another 
science removes an obstacle confronting him; for 
instance, the work of Langley in aeronautics, while 
of fundamental importance, did not make mechanical 
flight possible, until the development of the internal 
combustion engine—which enabled great power to 
be obtained with a minimum weight—was brought 
to a practical issue. On the other hand, industrial 
progress is often delayed until the pure scientist 
has, from his discoveries, disclosed the fundamental 
laws which unduly complex phenomena. Every new 
scientific discovery which finds»application in industry 
becomes a nucleus Jhop wfcich radiatf many new 
lines of investigate*, ^Sch of which may terminate 
in other nuclei, .thus Indefinitely enlarging the 
possibilities of new industrial fields. Similarly in 
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the pursuit of an investigation having some definite 
objective, promising lines of research are often disclosed, 
which, if followed, may lead to discoveries of greater 
importance than that originally anticipated. 

There is a tendency on the part of industrialists to 
overlook the enormous importance of research in pure 
science; almost every scientific discovery, sooner or 
later, finds some application in industry, and every 
encouragment should be given for the conduct of such 
research. Equally necessary is the industrial research 
without which the full economic benefit of scientific 
discoveries cannot be effectively obtained, and the 
closest possible connection must always be maintained 
between these two types, neither of which, it should 
be carefully noted, is necessarily confined to any 
particular institution or kind of laboratory, or grade of 
worker. 

For several years past increasing attention has been 
given in this country to industrial research, and this 
interest has been stimulated very considerably by 
the war-time demand for new materials, and for the 
development of improved methods of production. As 
a result of this experience, progressive industrialists 
are beginning to realise that in the application of 
science in industry, they have the most potent method 
of securing efficient production, a requirement of 
the greatest significance in the keen international 
competition of the future. •> 

a Co-operative Research. « 

The need for research on'» scale sufficiently large , 
to entoface the industrial activities of this country 
was realised about .five years ago, when an Advisory 
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Council was set up by the Privy Council to consider 
the question. As a result of its work, the present 
Department of Scientific and Industrial Research was 
formed, which has been provided by the Treasury 
with considerable funds for the encouragement and 
assistance of research in industry. 

The principal channels through which this assistance 
is tendered are those provided by Research Associations, 
winch have been set up in various industries by firms 
engaged therein for the purpose of conducting investi¬ 
gations of common interest to all subscribing firms, 
the cost of these investigations being borne for a period 
of five years equally by these firms and by the Depart¬ 
ment of Industrial Research. 

Already, Research Associations have been formed in 
several of the leading industries, and it is expected 
ultimately that all of importance will be included 
in the scheme. 

In other directions assistance has been provided by 
the Treasury on behalf of the Department of Scientific 
and Industrial Research to recognised individuals 
who are* in 4 position to conduct special researches of 
v%lue to industry, also to universities and scientific 
institutions. One of the most important features 
of the Department’s work has been assistance given 
to university graduates to pursue a course of training 
fitting them to become research workers. Research 
cannot proceed unless there is an adequate supply of 
fully trained workers, and •unfortunately in this 
respect there'lfis been % very gjeat deficiency in this 
country. Such men*wi|£ in the maiq, come from the 
universities, and it is necesfhry to give every entourage- 
ment to statable students to follqpr the career of an 
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industrial research worker. It is equally important 
for industrialists to realise the value of such men, and 
to make their careers attractive, both financially and 
otherwise. 

As already pointed out, the manufacturer is simply 
one portion of the system which renders some resource 
of Nature of benefit to the community. Any means, 
therefore, which will disclose new resources, or enable 
the manufacturer to render them of use in industry, is 
of direct value to the public generally whose welfare 
essentially rests on industrial prosperity and whose 
opinion will provide the driving force towards further 
advance. 

This view must be kept before the public so that 
there shall be no stint in applying public funds to the 
encouragement of research, and especially in connection 
with the training of research workers. As regards 
manufacturers, a much broader view must be adopted 
towards research than has hitherto been held. It 
must be appreciated that progress depends increasingly 
upon the use of new scientific knowledge, and that 
money must be expended in its pursuit. • ' 

Further, it must be realised that with the need for 
capturing the export markets, increasing competition 
will be felt from industrialists of competing nations, 
who are preparing themselves by every possible means 
to secure supremacy. The effectiveness of research 
depends to a considerable extent upon the scale on 
which it is conducted* and t to secure the maximum 
benefits, firms who qxe ptheipvise competitors should 
pool their resources where tht% will lead to an improve¬ 
ment 'iar productive methods that are common to their 
particular industry,, In this way the hampering effects 
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ot secrecy in connection with manufacturing methods 
will disappear. 

Research as a Function of Industrial 
Management. 

The conditions of industry are continually changing. 
At present there is a tendency for the cost of labour 
to increase considerably, due to higher wages and shorter 
hours. When this condition is coupled with the 
national need for increased production, it at once 
becomes evident that the problem confronting the 
industrial manager is to improve in every way possible 
the efficiency of his manufacturing methods. The 
solution of these and other problems can only be satis¬ 
factorily solved by means of research, and it therefore 
becomes of the utmost importance to management 
to consider in what way this means can be most 
effectively employed. 

No process or method of manufacture ever reaches 
finality k and in a case where processes are common 
to a numbe*r of manufacturers in the same industry, 
investigations relating to their improvement can most 
effectively and economically be conducted jointly 
through the medium, for instance, of a research 
associatign. It may be noted that by pooling the know¬ 
ledge thus obtained, each firm is still able to compete 
with its felloes as befor?, and is most readily able to 
compete with the foreign manufacturer by virtue of 
the improveinent ift its methods. Almost every 
industrial concern, * hawever, has , some problems 
peculiar to itself, «which perhaps cannot r&ffily be 
dealt with* through a research association. Where a 
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firm is small it may not be able lor financial reasons 
to set up its own research laboratory, and in this case 
the facilities provided by universities or national 
research laboratories must be employed. On the other 
hand, where a works is of considerable size, it will 
inevitably pay to establish a separate research organi¬ 
sation, although in addition it will, in all probability, 
be able to make effective use of research associations 
and also of university, national and other research 
laboratories, where these possess equipment or staff 
specially suited to particular investigations. 

There is an increasing tendency for combines to 
be formed comprising a number of works either in the 
same industry or in allied industries. In this case the 
research organisation found most effective will comprise 
laboratories in each works designed to deal with 
immediate local investigations, and a central laboratory 
for handling the researches common to all the works, 
and the more advanced pioneer investigations. 

Another means by which industrial research may 
be conducted is through the medium of an institution 
such as the Mellon Institute of Industrial Research, 
Pittsburgh, Pa., U.S.A., which is referred to in greater 
detail below. 

Functions of a Research Organisation. 

It is sometimes thought that research is invariably 
a matter associated with test tubes, balances, and 
chemical apparatus generally., While tfims to a limited 
extent true of research in pine science, it is far from 
bring rite case with industrial research. In the search 
for efficiency in production, one of the most important 
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problems is that presented by the human factor, and 
the industrial research organisation of the future will 
not be complete unless it embraces means for the careful 
study of the physiological and psychological charac¬ 
teristics of workers. The researches of Taylor, Gilbreth, 
and others in the United States of America, have 
disclosed the possibilities of considerable increase in 
the efficiency of human effort through the elimination 
of waste motion by the analysis of all movements; 
the adoption of mechanical aids to production; the 
study of the natural rhythm or period of working 
so as to ensure that the frequency and length of rest 
periods are most effective; and by the study of 
conditions relating to lighting, heating, ventilation, 
food and recreation of workers. Apart from investi¬ 
gations which lead to the improvement of individual 
working conditions, the importance of a study of all 
those factors which underlie co-operation and harmoni¬ 
ous working between management and labour and 
upon which the overall efficiency of industry depends, 
needs no erhphasis. The other more usual requirements 
of a research organisation are those relating to the 
development o£ new tools, processes, and methods; 
the elimination of difficulties arising from time to time 
in manufacturing operations; the data required for 
new designs; the establishment of means for recovery 
•of by-prdHucts, the utilisation of waste, and similar 
economic considerations. .Further, a continuous check 
is necessary on the quality of .raw material supplied, 
and the estahlishineqf of*standards of qpality which 
will enable purchase .to \e made, as far as possible, 
"in the open market.. 

While the importance of pure science investigations 
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must not be overlooked, in general these will be 
conducted in universities or national research institu¬ 
tions, since the knowledge thus acquired will as a rule 
involve too great an expenditure of time and money 
to make it a commercial proposition for manufacturers 
to consider, as compared with those investigations 
which have a direct commercial objective. On the 
other hand in every works research organisation some 
latitude should be allowed to workers in the conduct 
of purely scientific investigations in order to stimulate 
and maintain their interest in this form of research. 

In a works in which a research organisation is estab¬ 
lished for the first time, it will usually be found 
expedient for it to include work of a routine character 
relating to testing of materials and the supervision of 
technical processes, so that the necessary close contact 
between the research and other works departments 
may be preserved. With the development of the 
organisation the time will come when the research 
work proper can be segregated from that of a routine 
character, although the latter would always provide 
many of the most pressing research problems. 

Relation of Research Organisation to other 
Functions of Management. 

In addition to research, in most industries the other 
functions of management comprise in general, the 0 
design of apparatus or products, which sometimes, as 
for instance engineering, requires scientific knowledge 
of the highest order ; a commercial ‘brganisation for 
the sale of the, product, which again may demand a., 
considerable amount of scientific knowledge, according 
to the product to be sold; and the works administration 



INDUSTRIAL ADMINISTRATION 241 

department responsibly for the direction of labour 
and the control of various processes of production. 
In addition there is the organisation relating to the 
training and welfare of workers. A research organisa¬ 
tion is organically related to these various functions 
of management. 

The research department should supply the designer 
with all the new knowledge he requires relating to 
the improvement of existing apparatus, or to the 
development of products to meet new market demands. 
Further, the department should, through its Intelli¬ 
gence Section, undertake to supply any new data 
forthcoming from other research investigations carried 
on in this or other industrial countries, which may be 
of assistance to him in his work. 

As regards the commercial organisation, industrial 
research forms a most potent means of advertisement, 
since if a firm is known to undertake its problems 
scientifically, a considerable degree of confidence is 
inspired iy the minds of purchasers. Then again, 
clients often have problems confronting them which 
it is politic for the commercial department, through 
the research organisation, to assist in solving. Further, 
the commercial department through its contact with 
market requirements, and the possible, hitherto 
unsatisfiqjl, needs of purchasers, can often advise the 
research organisation along what lines to direct 
attention in the pursuit #f knowledge required in the 
development of new appyatuA 

The closest {xfesibleaxmtact^however, i^that required 
.between the research organisation .and the works 
administrative staff' It is by the staff that ftft bulk 
of the fruits of research will be used. 

*6—(X7t6) 
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In every works, some difficulties will always occur, 
however perfect the organisation may be. These may 
be dealt with either by effecting a temporary remedy or 
by applying a palliative, or by investigating the 
underlying cause of the trouble and eradicating it. 
This latter is a function of the research organisation. 
The ever changing requirements of industry demand 
a continual watchfulness for improved methods of 
production, and increasingly science is finding a field 
for industrial application. Such work falls outside 
the scope of the manual worker and of the works 
administrator; it demands the special training and 
experience of a scientific investigator. 

With every application of science in industry a 
greater need is felt in the training of manual workers 
to an appreciation of scientific method as compared 
with rule of thumb practice. Hence, there must be 
close connection between the research organisation 
and the department responsible for the selection and 
training of workers. In the training of staff workers, 
it is desirable that some time be spent by the most 
promising men who are ultimately destined for the 
research, commercial or administrative sections,,,in 
the research laboratories, so as to give them a thorough 
appreciation of the possible applications of science 
in industry, and at the same time to test their capacity 
for differentiating between cause and effect, a charac¬ 
teristic of fundamental importance fort the successful 
man in any vocation al life,, 

Organisation and' Administration. 

Thff'type of research Organisation developed will 
depend largely on, the character of the industry, and 
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amount of investigation to be carried out. Generally, 
however, it will comprise a number of divisions, the 
nature of which will depend on the specific character of 
research to be undertaken, such as chemical, metal¬ 
lurgical, mechanical, electrical, etc., some of which 
will be common to the requirements of almost any 
industry. In addition, there will be a library, and 
means for the collection and dissemination of infor¬ 
mation that may be of assistance to research workers, 
together with suitable workshop facilities for the 
production of special apparatus required for experi¬ 
mental purposes. An important purpose of the 
organisation wiE be to remove aE experimental work 
from the manufacturing departments. These latter 
should be quite free from the hampering effects which 
always result from misceEaneous experimental work 
that is always Eable to be undertaken in them. In the 
case of engineering, however, it may happen that 
for large scale investigations the works equipment 
may occasionally have to be used. 

The fxtent of the subdivision of the research 
organisation into separate departments wiU necessarily 
b® governed by conditions in different works, and no 
hard and fast rule can be laid down. 

The organisation would be administered by a 
, Director,, who, in the case of a departmentalised 
organisation, wiU have a chief, assisted by suitable 
staff, in each* section. Problems requiring the con¬ 
sideration of njore than one Section, would be dealt 
with by a suitable sAb-d^vision *f responsibilities and 
■continual conference between these sections concerned. 
An alternative method of administration is toTiave a 
number of experts capable of dealing with a wide range 
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of problems, and with suitable assistance, to allow 
each investigator to carry to a conclusion any particular 
problem. In a large organisation a combination of 
these two methods is usual. 

Staff. 

This country has excelled for generations in the 
possession of scientists of the highest standing. It has 
been less fortunate, however, in possessing in sufficient 
numbers scientifically trained men who have had 
capacity for turning the results of the work of the pure 
scientist to industrial use. Through the efforts of the 
Department of Scientific and Industrial Research, 
supported by university authorities, means are being 
taken to remedy this shortage, which will encourage 
young men of suitable ability to take up the career of 
research worker, and while industry has thus far not 
held out much inducement to such men, there is reason 
to believe that this state of affairs will be remedied in 
the near future. 

The research worker in industry requires a thoroughly 
sound scientific training, coupled with' manufacturing 
experience. To some extent, he must be capable of 
working in a team by close co-operation with other 
workers, not necessarily of the same scientific standing,, 
this being one of the chief points of difference from the 
pure science worker. It is rfbt essentiaTthat such men 
be brilliant scientists' buti they mujt have a keen 
appreciation' of caute and .uffefct, keen observation, 
and resource. After completing‘the university course* 
they sfiould preferably spend at least a year in works, 
familiarising themselves with industrial requirements. 
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anif also acquiring experience in dealing with the types 
of men met with in industry. 


Types of Laboratories. 

In the majority of cases, laboratories will need to be 
situated close to the manufacturing departments of the 
works, although where one laboratory serves as a scien¬ 
tific focus for a number of works, it may be advantage¬ 
ous to have it situated at some distance from all 
the works. 

In determining the size of the laboratory, attention 
should be given to the possibility of extension. The 
experience in some laboratories has been that the work 
, has doubled itself about every four or five years, hence 
the need for ensuring that the type of building lends 
itself to extension, and that there is suitable ground 
area available. From the divisions of the laboratory 
and the amount of work to be undertaken, the approxi¬ 
mate number of men required can be estimated. It is 
a safe rule to allow an average of about 250 square feet 
of working space per worker. In addition, about 50% 
mpst be added to the total to cover the space occupied 
by corridors, containing walls, partitions, stores, etc. 

Having determined approximately the total working 
area required, the type of structure has to be considered. 
'Where this does not exceed about 6,000 square feet, 
it can conveniently be arranged under one roof in one 
storey, and a width of span «f about 30 feet is an 
economical one!* Whereat la^ge £oor area has to be 
jlealt with and land is'expensive, multistorey buildings 
become essential. Where, however, the land iWheap 
and there is* plenty available, it is convenient to set up 
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as many single-storey building as may be required. 
Such buildings should be separated from each other, 
and arranged so as to enable extensions to be added 
as required. 

For multi-floor buildings, reinforced concrete forms 
a suitable fabric, whereas for single-floor buildings 
brick-work is cheaper. 

In designing the fabric, special attention is required 
to guard against vibration, which may be caused by 
machinery and transmitted from one part of the 
building to another, or may arise from some external 
source. In the former case, attention must be directed 
to the isolation, as far as possible, of the source of 
vibration, and in any case anti-vibration supports 
may be required for delicate instruments, fixed to 
supporting piers on foundations separate from those 
of the building. 

Where multi-floor buildings are used, it is convenient 
to have all supplies such as water, gas, compressed 
air, electricity, etc., carried through large ducts 
feeding each floor separately. These should be large 
enough to admit workmen for repairs and alterations. 
In single-storey buildings, these supplies should be 
carried through suitable floor ducts. 

Lighting must be carefully considered on account of 
the close and accurate observation that is necessary. 
as far as natural lighting is concerned, both top and 
side lighting should be provided where possible, 
and top lights should luce tjie north. 

Furniture,' equipment, an<|, internal <finish of the 
laboratories wil\ depend to ^ considerable extent on, 
the ch&acter of the work, (he individual taste and the 
money available. Special attention, however, is needed 
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in tl!e design of certain portions of the chemical 
Moratory, such as fume chambers and benches. In 
the former, every possible means should be taken 
to ensure efficient extraction of fumes, a feature not 
always successfully dealt with in existing laboratories. 
As regards laboratory benches, the type used for 
instructional purposes in college and university labora¬ 
tories has been adopted to a considerable extent in 
commercial laboratories. A much better plan, however 
is to use as far as possible open-type benches approxi¬ 
mating to tables, with very little locker space, and 
open pnderneath. Such benches are much more easy 
to keep clean and free from dust accumulation, and are 
less liable to fire risk. 

Table I. below indicates the relative cost of buildings, 
employing different materials. Table II. gives the 
cost of buildings, equipment, and maintenance for 
different sizes of laboratories on a pre-war basis. The 
actual pre-war cost in pounds for each of the sizes and 
types of building given in Table I. may be obtained 
by multiplying the figure given in the table by the 
floor area and then by 7.4, and dividing the product 
by 1,000. Thus a 6,000 square feet building of Class I. 
wdhld cost approximately 6 x 7.4 x 100 => £4,440. 
Table II. refers to buildings of Class 4 in Table I. 

Industrial Research Abroad. 

That the above expenditure is not abnormal or 
excessive may, be illustrated by the mailer in which 
industrial research is J>eii% pufeu#d by our great cora- 
“Inerdal rivals, especialfy • the United State£ and 
Germany. 
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Table I. 


Cleai. 

Description of 
Building. 

6,ooo 
sq. ft. 
single- 

12,000 
sq. ft. 
single- 

12,000 
sq. ft. 
two- 

52.000 
sq. ft. 
four- 



storey. 

storey. 

storey. 

storey. 

Z 

Brick and steel frame 






with stone dressings 
and architectural 
finish 

IOO 

96 

92 

88 

2 

Reinforced concrete. 




with stone dressings 
and architectural 






finish 

99 

94 

87 

83 

3 

Brick and steel frame, 


plain finish 

92 

88 

83 

77 

4 

Reinforced concrete, 



plain finish 

90 

86 

78 

74 


Table II. 


Cost of : 

6,000 
sq. ft. 
single¬ 
storey. 

12,000 
sq. ft. 
single- 
storey. 

12,000 
sq. ft. 
two- 
storey. 

52,000 
sq. ft. 
four- 
storey. 

Building .. 

£ 

£ 

£ 

£ 

4,000 

7,640 

. 6,930 

28,500 

9,100 

Furniture. 

1.050 

2,100 

7,800 

2,106 

Apparatus. 

Total Capital Outlay, ex- 

3.900 

7,800 

33,800 

eluding land 

Total Annual Maintenance 

8 , 95 ° 

1 7.540 

>6,830 

71,400 

including salaries 

8,700 

17,400 

17,400 ‘ 

75.300 


t, 

In the United States, apart? from the important work 
undertaken by the ufriv&rsitiis, particularly those to 
which experimental stationseare attached, and national' 
laboratories such as tKe Bureau of Mines, Bureau of 

















INDUSTRIAL ADMINISTRATION 249 

Standards and the Bureau of Agriculture, and such 
well-known and welhendowed institutions as the 
Smithsonian and Carnegie Institutions, a large number 
of research laboratories exist associated with industrial 
corporations of all kinds. Some of these latter 
laboratories exist exclusively for research, others 
combine research and routine testing in one organisation 
but the need for extension and development through 
research is generally recognised. 

In some cases also extensive buildings have been 
erected for private consulting work, such as the 
laboratory of A. D. Little Inc., one of the finest and 
most modern in the United States, comprising a three- 
storey basement building of a very dignified design, 
which in addition to the usual laboratory facilities 
for testing, contains plant for research in paper-making 
and other processes on a manufacturing scale. Among 
the railway companies the Pennsylvania Railroad 
Company holds a high position. In its testing and 
research laboratory, a four-storey basement building, 
360 people are employed. The building and equipment 
cost £00,000 and a special locomotive testing plant 
a further £40,000. The annual maintenance cost of the 
laboratory is dot less than £100,000. 

Of the manufacturing corporations the researches of 
the General Electric Company and the Westinghouse 
Electric end Manufacturing Company are best known. 
The research building of the former company at 
Schenectady is a seven-storey building, five floors of 
which are exclusively Mevoted to research work, 
employing about 1$) Jfeopld add having an annual 
maintenance cost of £84000 to £100,000. ^Vmong 
other advances this laboratory has been responsible 
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for the gas-filled lamp, drawn tungsten wirefothe 
Coolidge X-Ray Tube, and <the Langmuir purfip. 
The Westinghouse Electric and Manufacturing Com¬ 
pany has a number of laboratories in different parts of 
its various works, such as the laboratories for moulded 
insulation and for very fine electrical measurements. 
Recently its research work proper has been segregated 
in a building some distance from the works, the 
approximate cost of the equipment of which is £30,000, 
and the total annual expenditure on research is 
£70,000 to £80,000. This Company has directed special 
attention to research on large electrical machines, 
which has frequently to be carried on in the works 
in order to make use of the works power plant. 

The American Rolling Mill Company which again 
has a high reputation for special products, spends 
£10,000 per annum on research, the three-storey 
building employed together with its equipment costing 
£9,000. The laboratory of the Eastman Kodak 
Company at Rochester cost £30,000, the total annual 
maintenance cost being about the same figure. A 
feature of this laboratory is a plant for producing 
photographic plates on a manufacturing scale at the 
rate of 3,000 per day. 

The United States enjoys a high reputation for 
incandescent lamp manufacture. The research re¬ 
quired in connection with this is chiefly conducted 
at the laboratories of the National Electric Lamp 
Association at Cleveland. It" is possible to develop 
at these laboratories the Whole of thg machinery 
required for complete' manufacture of electric lamps, 
and consequently the lamp factories are not hampered ' 
by experimental work! 
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III the physical laboratory problems in physics, 
physiology, and psychology having any bearing on the 
science of light are investigated, and no problem 
dealing with the production and utilisation of luminous 
energy or its reaction on the human organism is 
considered outside its scope. 

The great technical development of the arts of tele¬ 
graphy and telephony in America has been accomplished 
by the joint efforts of the American Telephone and 
Telegraph Company and the Western Electric Company 

No description of even the salient features of 
industrial research in America would be complete 
without reference to the Mellon Institute of Industrial 
Research, associated with the University of Pittsburgh. 
The Institute is based on the industrial fellowship 
system developed by the late Professor R. K. Duncan, 
to further which the Mellon Brothers, bankers, of 
Pittsburgh, endowed the existing building, the cost of 
which was £50,000, the equipment representing an 
extra £16,000. The annual maintenance cost is 
£30,000. The manufacturer who requires to make 
use of the Institute for the purpose of investigating 
sqpae problem in which he is interested, arranges for 
the Director to select one or more men, generally 
qualified university graduates, to conduct the work. 
The salary of the men engaged and the charges for 
special apparatus are borne by the manufacturer, 
but the Institute supplies the accommodation and 
ordinary laboratory servjpes together with the skilled 
advice and snjlervision j>l tfye jjprmanent staff. The 
.manufacturer therefflre .Virtually endows a fellowship 
of research at the. Institute, and it is important to 
note that & many cases investigatprs have been taken 
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on by the manufacturer to the staff of his works at 
the conclusion of the investigations. The Institute 
will accommodate about 70 workers. Publication 
of results is deferred until three years after completion, 
if required by the manufacturer, and if he can show that 
publication at that time is inimical to his interests, 
it may be deferred for a still longer period. 

One of the most recent developments is the estab¬ 
lishment at Pittsburgh of an experimental Rolling 
Mill and Bureau of Rolling Mill Research, organised 
by the leading steel manufacturers under the auspices 
of the Carnegie Institute of Technology, This marks 
a new stage in the development of co-operative research 
in America and will be watched with very close 
interest. 

Apart from these efforts, in many industries research 
work is undertaken by the Manufacturers’ Associations. 
The most interesting case of this kind is that of the 
National Canners’ Association. The research labora¬ 
tory is a building rented in Washington, an<J although 
supported by the Association for its own benefit, the 
results obtained are communicated to all packers, 
as it is considered that bad packing by ,one firm 
injures the whole trade. 

The action of the British Government in founding 
the Department of Scientific and Industrial Research 
- has not been without influence on our competitors, 
and the example has been also widely followed in the 
overseas dominions. Advisory Boards for Science 
and Industry* have t bee,n created in ’’South Africa, 
Canada and Australia, and l&w ‘Zealand is likely to <. 
take the same step. * 

In the United States, where in spite of the amount 
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of tesearch done, very little was co-operative in 
character,’'the National Research Council was formed 
in 1916 through the activity of the National Academy 
of Sciences, and comprises the chiefs of the technical 
divisions of the Army and Navy, Directors of Govern¬ 
ment laboratories, investigators from universities 
and research institutions, and representatives from 
industrial and engineering research, and later the 
Department of Science and Research of the Council 
of National Defence was established. In Italy a 
national committee for co-operation of science and 
industry has been formed, and in France all these 
developments have been very closely watched with a 
view to action in the future. 

Recent German proposals comprise an Institute for 
research in colloids at Frankfort, a Metal Research 
Institute, a new branch of the Textile Research 
Institute, and a Research Laboratory for investigations 
regarding food-stuffs. 



LECTURE XII. 


The Statistical Measurement of the 
Human Factor in Industry 


By P. Sargant Florence, M.A., Ph D.* 


“ Instead of using only comparative and superlative 
words and intellectual arguments, I have taken the 
course (as a specimen of the Political Arithmetick I 
have long aimed at) to express myself in terms of 
number, weight, or measure—to use only arguments 
of sense. ” Thus wrote Sir William Petty, in the middle 
of the seventeenth century, and, according to modem 
definitions, statistics do not differ in essence fiom this 
“ arithmetick.” M. Block calls statistics “ La science 
de l’homme vivant en soci6t6 en tant qu’elle peut ette 
exprime par les chiffres,” while Von Major defines the 
study as “The systematic statement and explana¬ 
tion of actual events—on the basis of quantitative 
observation of aggregates.” 

The essence of the thipg is the definite measurement 

introduced bv the use of numbers. .Before Petty’s 

_i_r_ r _1- 

* The author wishes to acknowledge his indebtedness to th^. 
United $*ates Public Health Ser ice. Some of the methods here 
described he was enabled to develop as scientific assistant super¬ 
vising field investigations. 


254 




INDUSTRIAL ADMINISTRATION 255 

♦ 

time the so-called sta^stics had been merely descrip¬ 
tions of facts, a general political survey, somewhat on 
the order of the statesman’s year book of to-day. 
Even then, there are three distinctive points about 
this early method which are still observed to-day. 
The study dealt in large masses; the point of view 
was objective, that is to say, no preconceived views 
were introduced and as many of the facts as possible 
were considered and included ; and the methods used 
were purely “ observational,” there were no special 
experiments or tests employed, and the facts constituted 
actual experiences. 

In the middle of the eighteenth century a German 
clergyman, named Siissmilch, showed how convincing 
statistics could be in substantiating an hypothesis. 
He wrote a work purporting to prove the Divine order¬ 
ing of the universe from a study of births, deaths, 
and the general increase in population. Siissmilch 
went into the subject very distinctly with preconceived 
views, but this fact does not prevent the method he 
used from being a powerful instrument in the objec¬ 
tive search lor truth. In this lecture I wish to set 
fqjth methods of using this instrument to throw light 
on the influence of the human factor in industry, and 
to study the way industrial workers behave in response 
to the requirements and the physical conditions under 
which they must work to-day. 

The factory system inaugurated by the industrial 
revolution has required tfce workers’ confinement dur¬ 
ing definite working houjs anydsV machinery involving 
continuous application, gpd has compelled the crowding 
of their homes into cities. The principle of this-systera 
is that authority in determining; hours, speed and 
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conditions of work, and the type and disposal of -the 
work done, is vested in the hands of the men owning 
the capital equipment. Those chiefly affected in their 
health—the actual workers—are driven to accept the 
dictates of the capital owners by the economic stimulus 
of poverty. They own no land or other material 
resources, and must depend entirely on the wage 
obtained in the factory, the amount of which, wherever 
possible, is determined by the amount of work per¬ 
formed. The result is an extreme likelihood of work 
being imposed beyond the powers of the workers; 
just as when those taxed are not represented in 
the taxing authority, taxation is liable to be too high 
for endurance. Nervous exasperation is also likely to 
be added to physical overstrain, since the product of 
the worker is taken away from him in exchange for 
his wages, and he has no further interest in the work 
of his hands. At any rate, all the instincts of work¬ 
manship that were fostered in the older handicraft 
system, are thwarted. Furthermore, when Qie workers 
do not produce the profit the capital owner expects, 
he is always at liberty to dismiss them. "There is the 
possibility, therefore, that he may work thgm almost 
to death and then scrap them, replacing them in the 
factory with a younger generation. 

Yet this system has enormously facilitated the 
statistical study of these evils. The very fact that 
there is one authority within the factory, makes for 
the order and uniformity, qpd the standardization of 
working conditions esse.utialt.to< numerical treatment. 
The investigator, when entering* a factory, may kno«, 
exactly* how many hours &re worked, between what 
times these hours run, at what average speed the work 
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is set, and he will ftn£ many thousands of workers 
living under precisely identical conditions. The con¬ 
tinual increase in the size of factories, and in the 
standardization of their products and the technical 
processes through which they pass, make conditions 
more favourable for the statistician every year. It 
is an ill wind that blows no one any good! 

Outside the factory, however, in the relations be¬ 
tween factories, anarchy still reigns. The contrast 
between the ease with which things get done within 
the factory gates, and the difficulties and uncertainties 
where different business interests are involved, is per¬ 
haps the most striking feature of our present organisa¬ 
tion. Except under the spur of war there is no 
central authority in industrial matters. Unemploy¬ 
ment might exist in certain trades while men were 
over-employed in others, and general unemployment 
would be allowed to proceed without any interference, 
though it could perfectly well have been foreseen. 
The whole, industry of the nation in fact depended 
upon a general optimism, and the confidence of one 
firm in another, and if once suspicions crept in, the 
whole structure* was liable to panic and depression. 

It is in the factory, rather than the national or 
international economic system, therefore, that we must 
look for scientific precision. Factory records alone 
present the uniformity of conditions necessary in 
measuring numerically tfife human factor in industry. 

The difficulty has been that factory owners have 
failed to keef> 'any records, or, «if recoils are kept, 
they were not divulged.* In the coupe of the nine¬ 
teenth century things have gradually improved, "partly 
owing to the action of the government stirred up by 
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the disclosures of industrial e\pls, partly owing to-the 
manufacturer’s own desire for efficiency. Most govern¬ 
ments with an industrial democracy—sufficiently 
obstreperous—behind them, have held special inquiries 
into human working conditions, such as factory hours 
and wages, the productivity per head employed, the 
causes of strikes and the amount of unemployment; 
have undertaken the inspection of factories, and have 
passed laws instituting labour exchanges, insuring 
workers against sickness, and granting them compen¬ 
sation in case of accident. All this has made neces¬ 
sary on the part of the employer the keeping and the 
reporting of accurate information dealing with the 
conditions of production and the health of the worker. 
From the manufacturer’s side, there has arisen spon¬ 
taneously a movement culminating in scientific man¬ 
agement, calling for a minute recording of almost 
every procedure in the factory. One aspect of this 
is the insistence on accurate cost accounts. “ The 
object of costing is to make all wastes of labour as 
obvious as digging and filling a hole. Experf opinion 
regards the evidence as convincing that about one- 
third of all labour is wasted where adequate oost 
accounts are not maintained and used.” 1 

Factory records may be defined as documents that 
register the actual business practice of ttye factory, 
and have not been written up specifically for the 
outside investigator. This" is the same distinction 
that is made in historical studies between documents 
such as taxation ^nventoi^ss, 11 judicial decisions in 
cases of disputes, etc., and (the chronicles of contem* 

1 (Reconstruction Problems, No. 35 ; Ministjy of Recon¬ 
struction.) 
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porary historians. Im the one case it was in the 
truth of the records that their practical value lay 
at the time ; in the other, the records were written in 
the first instance for the very purpose of being investi¬ 
gated, and may easily exhibit “tendencies,” or may 
even have been compiled definitely to lead astray. So 
in investigating factories, it is unwise to rely on the 
opinions of manufacturers or employees, expressed at 
the time, particularly when the person knows, or can 
guess, the object of the investigation. Apart alto¬ 
gether from the probable tendency to error one way 
or the other, there is bound to be a bias in one definite 
direction. Thus the manufacturer is likely to opine 
that shorter hours have done his employees no more 
good, and the employee vice versa. Hence we must 
altogether reject such statistical compilations as those 
of the Industrial Conference Board of Boston, whose 
careful calculations and tabulations are with few 
exceptions all built on the sand of the employer’s 
opinion. Where, in these same reports, documentary 
records £xe used, these by no means agree in their 
results with those based on opinions only. 1 

factory. recortis that will throw light on the human 
factor may be grouped in three main divisions: (1) 
Those describing the task before the worker; that is 
to say, thp nature of his work, the length during which, 
and the intensity at which, he must perform his work, 
and the physical and ecflnomic conditions prevailing 
in the factory wjrere the week takes place. ^ (2) Records 
describing the nature 6f tlje wcekiflg force, the workers’ 
physique, experience, "age* sex, habits,»and so on. (3) 

1 See revitw by Prof. R. E. Chaddock in American 
Economic Rfbiew, June, 1919 , pp. 342 - 848 . 
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Records noting the events taking place as the working 
force is “ functioning ” at its task in the factory. This 
division studies the inter-relation of Divisions 1 and 
2, and describes what happens when the working 
force comes up against and rubs shoulders with the 
conditions and work of the factory. 

The main purposes for which records of the human 
factor are worth keeping, are to insure the suitable 
assignment of work to the different types of individuals, 
so that monotony, ill will, and occupational diseases 
may be avoided ; to prevent fatigue from overwork ; 
and to avoid inefficiency and ill health from lack of 
hygienic care. The purpose of a full system of records 
comes to this—that, given a certain type of worker 
• (Division 2), records of the factory at work (Division 
3), will show how far the proper adjustments are made 
in the tasks imposed (Division 1), i.e., in filling different 
jobs, in setting hours and intensity of work, and in 
arranging and planning the conditions of the factory. 

(1) A census of the different kinds of work to be 
done was obtained at several factories that I, visited, 
for the specific purpose of finding which jobs could 
be undertaken by women in order to release men 
for the war ; and also in connection with the physical 
examination of applicants for employment, in order 
to place them in the most suitable type,of work. 
Such a census would give the actual numbers employed 
at each kind of occupation', the degree of skill and 
training required, and 'what* proportion of those occu¬ 
pied were whmen, cw men, qe minors.' *As a rule, the 
classification of, the occupations was somewhat hajfe 
hazard, and of little use' in arriving at the physio¬ 
logical requirements. In one of these censuses, there- 
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tore, 1 took the separate groupings as 1 found them, 
but re-classified and systematized the whole tabulation. 
The general scheme which I adopted appears below. 
The factory was normally engaged on every type of 
brass ware, but was, at the time of the census, making 
munitions of war, particularly fuse parts. The same 
general types of occupations occur in every branch of 
the metal industry, and this list may be regarded as 
suitable, with slight modifications, to any engineering 
factory. 


JOB ANALYSIS. 

Code Numbers for Occupations at Brass Factory. 


Notes.— A, skilled; B, semi-skilled; C, semi¬ 
skilled and unskilled; D, unskilled. 


00 

Organization— 

17 


A 01 

Executives and Pro¬ 
duction Supervisors 

18 

19 


A 02 

Foremen 


* 

C 03 

Watchman, Fire Patrol 

20 Crafts (Mobile)— 


and Police 

A 21 

Repairmen, Motor 

A 04 

Timekeepers 


Maintenance 

A 05 

Clerks 

A 22 

Toolsctters 

A 06 

Stenographers 

A 23 

Oiler and Beltman 

07 


A 24 

Painters 

08 


A 25 

Carpenters 

09 


A 26 
A 27 

Millwrights 

Lineman and Electri¬ 
cian 

10 Crafts (Stationary)— 

A 28 

Building Trades: Ma¬ 

A 11 

Toolmakers, Die Maker 
and Sinkers 


sons, Bricklayers, Con¬ 
crete and Steel Work¬ 

A 12 

Wheelwrights ary) 

Coopers 

Patternmakers an<i 

DraftsirftAi 

29 

ers and Riggers 

Pipe Fitters, Plumbers, 

A 13 

• 

Stearafitters 

% 

A 14 

Grinders 

» M 

Inspection— 

»A IS 

Machinists • 

A 31 

Inspectors and Gaugers 

A 16 

Blacksmiths, Tin¬ 

A 32 

Checkers 


smiths and Machint 

A 33 

Signal and Test 


Gwrd Dept. 

A 34 

^ Chemists 
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35 Handwork— 

C 36 Benchwork Assemblers 
A 37 Solderers 
A 38 Loaders 
A 39 Lacquerers and Bur¬ 
nishers 


40 Bodywork— 

CD 41 Labourers, Floormen 
and Utility 
D 42 Truckers 
•C 43 Teamsters 
D 44 Sweepers and Cleaning 
D 45 Weighers 
D 46 Packers 
D 47 Stores 
D 48 Coal and Ashmen 
D 49 Errand Boys and Girls 


50 Heat Treat— 

A 51 Annealers and Muffles 
B 52 (Hot) Forging Presses 
A 53 Hardening, Brazers, 

Japanners, Bronzers 
A 54 Electric Furnace 
A 55 Stationary Firemen 

and Engineer 
A 56 Extruded Press 
BD 57 Furnace Tenders and 
Firemen 
A 58 Moulders 

A 59 Casters 


60 Wet Treat— 

D 61 Dippers 
DC 62 Picklers 
D 63 Drying Out 
A 64 Platers 

65 Machine Treat-*- 
A 66 Automatics 
C 67 Hopper Machines 
A 68 Rod Feeder 
B 69 Cut and Carry Presses 


70 Machine Treat "and 

t Operate— 

71 Boilers, Rollers' Hel¬ 

pers, Rod Roll, Straigh¬ 
ten Roll, and Draw 
Bench 

D 72 Wire Workers and Wire 
Straighteners 
D 73 Crane Trailer 
D 74 Cabbage Machineman 
D 75 Pointing Machine 
D 76 Bull Block 
D 77 Slitter and Shearman 

78 

79 


80 Machine Operating— 

C 81 Lathes, Hand-Screw 
Machines 

AC 82 LatheMachines (Miscel- ‘ 
laneous) : Clock, En¬ 
gine, Tapping Turret, 
4-Spindle Edger, Bur¬ 
ring, Knurling 
C 83 Milling 

C 84 Power Press (not auto¬ 
matic) 

D 85 Drills 
D 86 Saws , 

B 87 Overhauling 
88 
89 


90 Machine (Miscellane¬ 
ous)— 

C 91 Blanking Press 
C 92 Drawing Pfess 
A 93 Dial Press 
C 94 Spinning Machine 
' A 95 Hantt Buff and Polish¬ 
ing 

" C 96 Footpress and Stamp- 

• ° ing • 

C S.7 Elevator Man 
,, *B 98 Crane Operators 
A 99'* Jitney Driver and 
Chauffeurs 
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Th*e list is arranged for use on the automatic tabu¬ 
lating machine, with code numbers ranging from 0 to 
100, As far as possible every ten units is devoted to 
a separate class of work, and the open number left 
vacant for miscellaneous jobs. These classes fall into 
a general system as follows— 

ROUTINE OCCUPATIONS— 

35-39 Handwork, e.g., Bench Assembly (Dexterous), 

30-34 Sense Work, e.g.. Gauging (Dexterous), 

05-06 Brainwork, e.g., Clerks. 

40-49 Bodywork, e.g., Labourers (Muscular), 

Machinework— 

96 Man-driven, e.g., Foot-presses (Muscular). 

97-99 Man-steered, e.g., Automobiles. 

80-89 Man-operated, e.g.. Lathes. 

94-95 Man-fed, e.g., Grinding-wheels. 

91-93 Man-stocked, e.g., Dial presses. 

Man-tended—(Often Muscular). 

50-64 Chemical Treatment, e.g., Furnaces 

65-79 Mechanical Treatment, e.g., Automatics 

ADAPTIVE OCCUPATIONS— 

Crash's— 

10-19 .Stationary, e.g., Toolmakers (Dexterous). 

21-23 Circulating, e.g., Tooisetters (Dexterous). 

24-29 Structural, e.g., Maintenance (Muscular). 

08-04 Podice, e'.g., Watchmen. 

01-02 Administration, e.g., Foremen. 

My original purpose, since this list was to illustrate 
physiological requirements, was to make the main 
basis of classification the part of the body which was 
directly concerned in the work. This scheme, how¬ 
ever, was only .applicable in tlie case o^routine occu¬ 
pations where, by e#tr8me Subdivision of labor, one 
part of the body only tfloijld be used* Hence routine 
occupations are differentiated from “ adaptive ” occu- 
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pations, and the parts of the body'involved placed 
under the routine heading o»ly. Where it is the 
machine that directly performs the work, sub-groups 
are formed according to the type of participation by 
the worker. In every group the code numbers are 
repeated and a well-known example is given, and 
wherever feasible, the group is assigned to some 
simple physiological type such as “ muscular ” or 
“ dexterous.” 

This occupational census gives the different qualities 
of work to be done. As well as this, there is the 
simpler question of the various quantities of work 
imposed on the worker. The quantity of work may 
be measured by the duration of time in which work 
proceeds, coupled with the intensity at which it is 
performed. While duration of time is easily measured, 
intensity can usually only be recorded indirectly by 
noting the speed that was planned, and the type of 
incentive used to achieve this speed. Incentives differ 
in their effectiveness. Where a machine is automatic 
(code numbers 65-79), the planned speed is certain to 
be followed so long as the machinery is in working 
order. Where the human factor can control the speed 
of a machine, or where no machine at kll is 'used, tHe 
attainment of the planned intensity will vary accord¬ 
ing to whether wages are paid on a time basis, at a 
straight piece rate, or on a progressively rising piece 
rate with heavy bonuses ; according to how strongly 
the worker needs these wages, and according to the 
presence or absence of emotienal stimuli A phenom¬ 
enon which ifi addition may,'further the attainment 
of a certain speed, is that of rhythm, since it is probably 
that certain speeds Will be in conformity, with the 
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woflier’s rhythm, and he may then puisne his work 
for a longer period without fatigue. 

Most of these incentives can be measured numerically 
in terms of money, or by statistical devices such as the 
coefficient of dispersion. Even in case of the emotions, 
psychologists claim that, although the most effective 
advertisements cater to the emotions and not to the 
reason, the strength of the appeal of various adver¬ 
tisements can be graded empirically. 

By indirect methods, therefore, we are enabled to 
measure the speeding up of the human factor almost 
as easily as we can measure his hours of labour. It is 
certainly worth trying, since all the effects produced 
through a reduction of hours may be entirely wiped 
out by planning an increased intensity of work, and 
one line of study is incomplete without the other. 

The physical conditions of a factory that are impor¬ 
tant in affecting the human factor may be summarised 
as follows— 

(1) Air : Temperature and Humidity ; Ventilation 
and Room-space ; Dust and Fumes Exhaust Systems ; 
Smell. • 

(2) Light: Volume, Concentration, Glare. 

* (3) Ndfse : Volume, Irregularity, Vibration. 

(4) Accident Hazards : Safety Devices ; First Aid. 

(5) Feeding : Sale of Food ; Equipment; Service. 

(6) Sanitation : Drinking Water ; Rest Rooms; 

Baths. t 

It is of the utmost importance to be able to measure 
these physical .condition? accurately a^d objectively. 
Thus, thermometer* slouhf b£ installed to record 
femperature and humidity, photometers to record the 
degree of light; instruments Save also recently been 
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devised to measure noise. The accident hazard and 
the amount of room space per person may be measured 
statistically, whi'e the nutritive value of the food 
provided, and the sanitary conditions, including dust, 
fumes and smell, can be analyzed in the laboratory. 
It is important to notice that many industrial 
practices that have been condemned as harmful 
to health, are so because they involve a complex of 
the conditions noted above. Thus the practice of 
working at night combines artificial light and a reversal 
of the feeding and sleeping habits of the worker. 

(2) Records describing the nature of the working 
force are no less essential to industrial efficiency than 
records of the conditions in the factory, though it is 
often awkward for employers to obtain them, and 
employees may sometimes leave because they “ refuse 
to be investigated.” The solution might be found in 
the “ devolution ” of the recording function from the 
employing function, and the democratic representation 
of the workers on the recording body. This body 
would then employ medical officers to examine the 
applicants for employment, and to conduct periodical 
examinations of those that are admitted. All workers 
could be asked to fill in a questionable somewhat Sts 
follows— 

A. Sex, Age, Race. 

B. Experience .—Date of entering Industry and Fadtory. 

Former Occupations and Employers. 

C. Habits and Home Conditions- 1 ■ » 

1. The amount and use of Earnings. Thrift. Food: Diet 
and Time of,Meals. Stimulants: Alchofre] and Tobacco. 
Sleep and Recreation: v Honse Affcoidmodation and Hygiene. 
Support of Dependants. 

2. Method and Length of 'transit yom Home to Work, 
a. Dn-tiea outside Factory (House work of Women, etc.V 
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.. Family Refat'.ons 

D. .PointofVtew. —(" Animus.") Trade Unionism, Patriotism, 
Economic Self-Interest, Herd-Instinct, etc. 

The filling in of Section D would have to be volun¬ 
tary but if the worker were willing, psychological tests 
might be given to establish general intelligence and 
special aptitudes. 

(3) Records of the factory at work consist of many 
well-known types; there are the records of produc¬ 
tion—the quantity of output, the consumption of 
power, the quality of output; there are records of 
casualties—accidents and sickness, etc., during work; 
there are records of the maintenance of the working 
force from day to day—absence and lateness and 
labour turnover, about which so much has been 
written during the last few years. We will consider 
each of these types of record in order. 

(a) The quantity of output is generally measured 
daily per worker, in order to pay the correct piece 
wages, wherever the output is uniform and repetitive 
enough to admit of piece wages being calculated. 1 

To treasure the working capacity of the workers, 
it is often important, however, to know the exact 
qjitput eqch hour of the day. Great use has been made 
of such hourly records in the study of daily fatigue 
since hourly output curves, 8 often show a fall towards 

»Wheib the output is not uniform and repetitive the effi¬ 
ciency of the worker, or a gang of workers, is measured by 
time spent per Job. For nfcthods of recording this, see Dun¬ 
can, The Principles of Industrial Management (Appletons), 
Chapter XVI. % 

1 See Florence, Methijls te Firid SlUdy of Industrial Fatigue, 

Factory 
olumbia 
id XII. 


kTS- Public Health Report% Reprint 458 ; and Use of 
Statistics in the Investigation*f Industrial Fatigue, C 

Studies Whole No. 190 (P. & s. King), Chapters IV a 
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the end of the day. Wherever an hourly measurement 
is easy—as where automatic ’registers are used 'on 
machines—manufacturers may be urged to make this 
count. Methods of overcoming certain difficulties 
involved are given below. 

The quality of output became a particularly serious 
consideration for the manufacturer in the making of 
munitions, where the specifications are naturally very 
strictly enforced. The quality of output can be 
measured by the proportion of spoilt work to good 
work, but, of course, the proportion rejected may 
depend on the vigilance of the foreman at the time. 
Factories engaged on munitions usually have special 
inspectors to go through all the work produced. 
Unfortunately, since the inspection may take place 
several days a ter the article is produced, and in 
entirely different rooms, the human cause of imper¬ 
fections (if any) is somewhat hard to trace, unless the 
time of production, and the name of the producer is 
noted on the output, or the output placed in special 
trays, etc. Here, again, a record of tRe hourly 
incidence of spoilt work would be of great v&lue. 

The power consumption is merely an _in direct record 
of the quantity of output, and it refers only to output 
from machines that use power. In the analysis of 
occupations given above, this would include all 
the machine work (code numbers 65-99 'frith the 
exception of 96, “man-cjpven machine,” and 
certain cases of 97-9g, “ man-steere*d ”). Inves¬ 
tigators should beware of generalizing, too liberally 
from this single section c£ factory occupations. 
Almost all factories keep sqpfe sort of record of the? 1 
power consumption in the interesfs of economy, and 
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a good many record Jhis consumption on an auto¬ 
matically self-registering chart similar to the baro¬ 
metric charts seen in our public parks. This record 
gives the power consumption for every moment of the 
working day, and is in itself, therefore, a regular 
hourly curve, and proves very useful in investigating 
daily fatigue. 

(b) Casualties may take the form of accidents or 
occupational disease, or merely temporary headaches, 
etc. Accidents involving more than one day of lost 
time, and certain specified diseases, must be reported 
to the government, and these records are kept very 
completely in all factories. Here, again, the hourly 
incidence of accidents has been used to investigate 
fatigue, 1 while the general accident rate per thousand 
employed per working year has been used to demon¬ 
strate the hazards of employing inexperienced or 
illiterate men, and to measure progress in accident 
prevention. 2 Latterly in the United States the growth 
of compensation laws and the enthusiasm over the 
“ safety-first ” movement has produced a great 
increase in accident statistics and the more accurate 
seportingi of accidents at special first-aid stations in 
the factories. 

(c) The maintenance of a standard working force is 
becomiijg an object of the greatest solicitude to the 
modem manufacturer. He knows the expenses in¬ 
volved in the«“ broken squad,” in the uncertainties of 
casual labour, and, abo^e aft, in a high labour tum- 

__a_- 

-—-—-1-9-y-w 

See Florence, Use t>/ factory Statistics , Chapters VI and 
XII. Some of the difticultiej are outlined below. 

* See The Safety Movement in ike Iron and Steel Industry, 
^.S. Labour Department Bulletin, N^234. 
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over. The amount of literature poured out in recent 
years on this subject of turnover is amazing when we 
consider that the whole conception of turnover was 
unknown four or five years ago. The Welfare Depart¬ 
ments, or, as they are called in America, Employment 
or Personnel Departments, were indeed largely created 
to maintain the working force physically no less than 
morally. 

Under the head of labour losses, the U.S. Shipping 
Board have issued a very acute analysis of the several 
factors involved, and of the logical methods of keeping 
this type of record. 1 First of all there is the loss due 
to the absences and lateness of members of the work¬ 
ing force. The causes of such occurrences should be 
noted, particular attention being given to the propor¬ 
tion due to sickness and weariness as the possible result 
of factory labour, such unavoidable absenteeism being 
kept distinct from mere lack of discipline. 2 The costs 
of labour turnover, as generally understood, then fall 
under two heads: the expenses due to unforeseen 
variations in the standard working force, ^nd the 
expenses due to the necessity of replacing the men 
who have left. Turnover should be regarded as the 
proportion of men leaving a factory that have to be 
replaced to keep up the standard force. It is a great 
mistake to calculate turnover as though synonymous 
with the proportion of men leaving the factory, without 

1 Special Bulletin of tly* Industrial Relations Division, 
Emergency Shipping Corporation, Philadelpkja. 

* For a standard calculation of* the? proportion of sickness 
among workers, see Florence, Us^ of 'Factory Statistics, pagafe 
81 and 82. For Aethodp of uncording individual absences, 
etc., see Duncan, The Principles of Industrial Management 
(Appleton & Co.), Charter XVI. 
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regard to whether th^ left by authority of the man¬ 
agement or not. Where a factory is reducing its staff 
deliberately, owing, let us say, to a reduction in orders, 
it is ridiculous to regard the large proportion of “ exits” 
as a sign of inefficiency and labour wastage. Unfor¬ 
tunately this is the method adopted by the United 
States Labour Department, and recommended officially 
throughout America. 1 In connection with the turn¬ 
over in and out of the factory, many factories have 
systems whereby men are transferred from department 
to department within the factory. This may often 
serve as a safety-valve against the high turnover, and 
for the investigator is a useful indication of the relative 
onus of the jobs in different departments. Even if 
transfers are not granted very freely on medical 
grounds, it is most valuable to have a record of the 
requests made for transfers by the men, and the pro¬ 
portion of these in the different divisions of the 
factory. 

This completes the list of factory records that can 
throw Jight on the human factor and its importance 
in industry. The next point to be considered is how 
much light these records throw, and how far this light 
may not be sharpened. We are faced with two separate 
questions: (1) How many of the records of each type 
vary propertionately with variations in the working 
capacity and goodwill of the human factor ? Should 
we select certain parts #f the records and not others ? 
(2) Do these records th»t wi select vary proportion¬ 
ately with V'afiatioas in wqrking caplfcity, goodwill, 
ate., solely, or do fhe;j vary with variations in other 
-- ; — *- 1 -----— 

* See Conference of Employment Managers, Bulletin 227 
^ the U. St Bureau of Labour StatistiN^ 
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factors besides the human factor ? These other varia¬ 
tions may be mere chance fluc!uations, not a regular 
state of the human factor in industry, and in this 
case they will be liable to cancel out in the long run 
by averaging. For instance, the output for a certain 
day may fluctuate as the result of unusual bad temper 
on the part of the foreman, but by averaging many 
days, we shall obtain the effect of his normal emotional 
state. Where the disturbing variations are a regular 
condition affecting the records used, we must eliminate 
them in various ways according to the type of record. 
Some examples we will give below. 1 

The main factor competing with the human being 
for expression in the records of production is the 
machine. The importance of the mechanical factor 
will depend, of course, on the type of work. Referring 
to our analysis above, we can see that speeding 
of the machine will directly affect the output in the 
“ man-tended ” types (Code Nos. 50-79), and to a 
certain extent in the “ man-fed ” and “ man-stocked ” 
types (Code Nos. 91-95). If knowledge is f desired 
of the human factor, records must not be selected 
from these types. But even when,. man-operat<jd 
machines only are selected, the amount of output 
in any hour or day may be the result of a 
shortage of stock or power, or a breakdown in the 
machines, and the manufactuier should make careful 
note of these occurrences. If. records ajre being taken 
of hourly output, some such ^orm as the following may 
be used, so that the time,lost,in breakdown, etc., may 

-!-k-- - - ■ 

1 For a full discussion of the^abtors involved, so far as the 
measurement of fatigue'is concerned, 1 see Florence, Use of 
Factory Statistics, Chapters IV to VIII. 
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be ^eliminated by correction. Absence of stock will 
hold up the output ji handwork, of course, just as 
effectively as the output from machines. 


Hour. 

Gross 

Output. 

Time wasted 
Involuntarily. 

Corrected , 
Output. j 

Time wasted 
Willingly. 

9-10 

20 boxes 

9.30-35— 

Machine Stoppage 

20x82=21/, 

Rest— 
9.10-9.20 

10-11 

15 boxes 

10.40-11— 
l Lack of Materials 

15x58=22$ S 

Leave Room 
10.20-10.25 

11-12 

12 boxes 

.Call to Office, 11-40; 

i 

12 x 28 —18 

Talk— 

11.30-11.3S 


The human factor may be masked in accident 
records also, by the occurrence of a large number of 
accidents due to all kinds of material circumstances, 
such as the explosion of chemicals, wheels left un¬ 
guarded, slippery floors, etc. And just as types of 
work should be distinguished according to the partici¬ 
pation in varying degrees of the human factor, so 
types of accidents may be graded according to the 
degree of responsibility of the human factor in their 
occurrence. I outlined some such scheme in a report 
to the British Association for the Advancement of 
Science,’> and* experience has shown that the greater 
number of factory accidents fall into the more 
“ humanly circumstanced ” grades. However, manu¬ 
facturers can test the truth of this assertion for them¬ 
selves by using the following questionaire, whichjis 
adapted for twelve code numbers on the automatic 
tabulating machine. 

_*_»-«-q-»-—-— 

Second Interim Report of the Committee on Fatigue from 
the Economic Standpoint. ,The schemft is summarised in 
Florence, Use of Factory Statistics, pages 62 and 63. 
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CLASSIFICATION OF ACCIDENTS. 

For Twelve Code (Numbers. 

Question on Slip — 

What Caused Accident? Check one of following causes— 

1. Flying or falling object. 

2. Worker got caught..... 

3. Worker fell, cut, knocked himself. 

4. Object dropped by worker. 

5. Other cause (describe) . 

Was Equipment Defective ? (Including Working Clothes) 
Was Worker on Regular Work ? . 


Code Numbers — 

(I) Cause 1. Equipment defective (worker on regular work or not). 

(2 „ 2 . „ . 

(3) „ 3. „ „ . 

(4) Cause 1. Worker NOT on regular work. Equipment sound. 

<5 2 . 

(6) „ 3. . 

(7) „ 4. . 

(8) Cause 1. Worker on regular work. Equipmt., sound or unsound 

(9 „ 2 . . 

(10 „ 3. „ „ . „ 

(II) „ 4. . 

(12) Cause 5, and all unassignable cases. 


In accordance with the scheme referred to above, 
it is assumed that the causes of the accident Where the 
human factor had least weight is where the diaterial 
acted unusually (as in the case of a dying or falling 
object), and that it had more weight where the worm 
got caught, or fell, cut, or knocked himself, and most 
weight where the object did the injury, but wjis dropped 
by the worker himself. If the equipment wtts defec¬ 
tive and the worker was not on regular work, it makes 
him the less responsible, so tfiat code number 1 signi¬ 
fies an accident least "expressive”.of the human 
factor, and code number 11 anfacqjdent most expressjye 
of this factor. In the interjyChing code numbers 2-10 
the human factor is gradually increasing in weight. 
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let measure the human factor most accurately through 
accident records, onlf the higher grades of accidents 
may be selected, but even when this selection is made, 
there are factors to be eliminated which disturb the 
measurement. The number of accidents occurring to 
any given number of men at one time rather than 
another will obviously depend very largely on the 
amount of work they are doing, and therefore, before 
we can measure the liability of the human factor to 
accidents, we must eliminate fluctuations due merely to 
the increase or decrease of the physical hazards. If a 
group of men pass certain dangerous points at one time 
twice as frequently as before, the doubling of their acci¬ 
dents gives no indication that these men are more 
careless or more tired. It is necessary therefore to 
state the number of accidents of any given group per 
unit of their output, if pitfalls are to be avoided. 1 

In certain cases the manufacturer may want to 
analyze “the human factor” more exactly. Thus, 
where he finds the output lower than he expected, 
he may want to know whether this is due to human 
physiology, e.g., fatigue; or to human will, e.g., ca’ 
fanny. ,If ha wishes to keep these two phenomena 
distinct, he must eliminate first the one and then the 
other. It is easy to discover cases where output a 
wilfully limited; an exactly similar total per day is 
likely to appear for worker after worker and day after 
day. At any rate, when the amounts of the individual 
daily outputs are plot^d, ft curve will be obtained 
differing raditilly fomjhe cprve»of noilhal probability. 

jr -*—;- - — 7 - 

1 For a review of the development of* a scientific method, 
see U.S. Public Health Service Bulletin, No. 106, Studies in 
Industrial fatigue. 
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Instead of the average figure being most frequent, 
and plus and minus deviatioA from this average 
decreasing in frequency as they get larger, we get a 
“skew” curve with the highest output the most 
frequent—this highest output being the “ stint ” 
which is never willingly exceeded. 

It is not contended that the records on file at a 
progressive factory give a complete picture of the 
worker’s capacities and behaviour. In fact, those 
actually on the pay roll of a factory may be regarded 
as survivors of a struggle for existence, and if we con¬ 
fine ourselves to factory records we would be ignoring 
those that “ went under.” When we know the huge 
numbers that leave a factory every year and swell the 
turnover, and when we know that the average age of 
workers in the factory is often little above thirty, the 
number of unfit and unemployable seems by no means 
negligible. What is required to supplement the records 
in the factory is the history over long periods of selected 
individual workers. Their output, sickness, etc., 
should be followed up not merely throughout Ihj cycle 
of day and week where work is balanced by rest, 
but throughout months and years whei£ our present 
industrial system gives no respite. Then only shall 
we be able to gauge the force of a fatigue that is 
continually accumulating until the worker qpite ceases 
to be a factor in the industrial situation. 



